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REPORT  OP  THE  STATE  BOARD  OF  VISITORS. 


■♦♦•- 


To  the  General  Aastmhly  of  the  State  of  Connecticut : 

The  undersigned,  in  behalf  of  the  State  Board  of  Visitors  of 
the  Sheffield  Scientific  School,  would  respectfully  report  that 
in  discharge  of  their  duties  they  have  held  the  usual  meetings^ 
during  the  year;  one  for  the  purpose  of  selecting  for  the  sev- 
eral scholarships  open  to  students,  under  the  laws  of  the  State, 
those  a})plicants  found  to  be  properly  qualified ;  and  another 
at  which  examination  was  made  of  the  progress  of  the  School, 
and  especially  of  its  development  in  connection  with  the  Pea- 
body  Museum,  the  building  for  which  is  now  completed  and 
prepared  to  receive  much  material  belonging  to  the  collections 
of  the  Scientific  School,  and  to  afford  commodious  rooms  and 
special  apartments  for  instruction  in  several  of  its  depart- 
ments. 

The  report  of  the  Governing  Bosti'd  and  Faculty  of  the  Insti- 
tution, which  is  herewith  submitted,  will  furnish  in  detail  all 
needful  information  respecting  the  present  condition  and  future 
promise  of  the  School,  and  this  Board  take  pleasure  in  com- 
mending the  course  of  instruction  now  pursued  there,  and  the 
wisdom,  intelligent  zeal  and  personal  energy  of  its  corps  of 
instructors,  by  which  the  School  hajibeen  brought  to  its  pres- 
ent leading  position  among  the  scientific  schools  of  the 
country. 

The  free  scholarships  which  have  been  so  wisely  provided  by 
the  State,  are  now  largely  taken  up  and  with  most  gratifying 
resulta 

In  behalf  of  the  Board, 

CHARLES  R  INGERSOLL, 

Chairman. 

BiRDSEY  G.  Northrop, 
Secretary  of  the  State  Board  of  Education. 

New  Haykn,  May,  1876. 
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With  the  exception  of  the  addition  of  two  new  professors  to  its 
corps  of  permanent  instructors,  the  past  year  has  been  one  of  the 
least  eventful  in  the  history  of  the  School ;  and  in  presenting  their 
eleventh  annual  report  the  Governing  Board  can  do  little  but  re- 
peat the  general  statements  that  have  already  been  frequently 
made  in  regard  to  its  condition  and  prospects.  As  the  change  in 
the  time  of  the  meeting  of  the  legislature,  in  consequence  of  the 
amendment  of  the  Constitution  to  that  effect,  renders  necessary  the 
preparation  of  an  additional  report  during  the  current  year,  it  has 
been  deemed  advisable  to  make  the  present  one  as  brief  as  possible. 

Thb  Peabody  Museum. 

The  Peabody  Museum,  referred  to  in  the  last  report,  is  rapidly 
advancing  towards  completion.  When  finished,  the  instruction  in 
Mineralogy,  Zoology,  and  Comparative  Anatomy,  will  be  given  in 
that  building;  and  laboratories  have  already  been  or  are  being 
fitted  up  for  that  purpose.  At  the  beginning  of  the  spring  term, 
the  instruction  in  Determinative  Mineralogy  was  transferred  from 
Sheffield  Hall  to  the  Museum,  and  that  in  the  other  branches  men- 
tioned will  follow  in  the  course  of  the  next  Academic  year.  A  full 
report  of  these  changes  will  be  found  in  the  next  annual  report. 

Gifts  to  the  Institution. 

A  gift  of  one  thousand  dollars  was  received  for  the  purpose  of 
painting  Sheffield  Hall,  and  in  accordance  with  the  terms  of  the 
donation  the  work  was  completed  during  the  summer  vacation  of 
1875. 

Additions  to  the  Corps  of  Professors. 

At  the  Commencement  of  1875,  two  new  professorships  were 
^^^^;,i>De  ot'CbprgAstTj^  the  other  of  CompwaXive  Anatomy. 
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To  the  former  Mr.  W.  G.  Mixter  was  called.    Mr.  Mixter  was 
graduated  from  this  school  in  1867,  remained  here  several  years  after 
graduation,  pursuing  his  studies  in  Chemistry,  and  was  also  em- 
ployed, first  as  an  assistant  and  subsequently  as  an  instructor  in 
the  department  of  Chemistry.     In  1872  he  went  to  Germany,  and 
after  spending  two  years  in  study  in  that  country,  returned  to 
America  in  1874,  and  during  the  year  preceding  his  appointment 
gave  instruction  in  Chemistry  in  the  Scientific  School     To  the 
chair  of  Comparative  Anatomy  Mr.  S.  I.  Smith  was  elected.    He 
was  also  graduated  ^om  this  school  in  1867,  and  since  that  time 
has  been  constantly  connected  with  it  as  an  assistant  and  subse- 
quently as  an  instructor. 

Instruction  in  the  Use  of  the  Plane  Table. 

The  arrangement  by  which  members  of  the  school  could  receive 
instraction  in  the  use  of  the  Plane  Table,  and  in  field  work,  under 
tbe  operation  of  the  United  States  (>oa8t  Survey,  was  continued 
during  the  past  year,  though  with  some  modifications.   Four  topo- 
graphical parties  were  constituted  and  stationed  in  different  sec- 
tions, one  in  the  Saltonstall  Region,  one  on  the  New  Haven  Plain, 
one  east  of  West  Rock  Ridge,  and  one  in  the  Woodbndge  Valley. 
By  the  plan  which  had  been  recommended  by  Mr.  Bache,  the 
Afisistaut  in  charge  of  the  region  about  New  Haven,  and  approved 
hy  the  Chief  of  the  Coast  Survey,  each  party  was  made  up  of  a 
oamber  of  paid  workers  and  of  such  volunteers  as  might  wish  to 
receive  instruction.     Of  the  twelve  regular  employes  making  up 
the  four  parties,  the  following  eight  were  either  students  or  recent 
graduates  of  the  Scientific  School :  H.  Andrews,  J.  P.  Bogart,  C. 
V,  Pendleton,  L.  H.  Gager,  J.  G.  Bramley,  C.  McK.  Craig,  E.  B. 
Chandler,  H.  D.  Bristol.     Of  the  volunteers  there  were  five,  all  of 
whom  were  students  in  the  Scientific  School.    Their  names  were 
as  follows:  D.  R.  Alden,  W.  C.  Butler,  J.  A.  Doolittle,  K  Gillette, 
and  G.  L,  Wilson.     All  of  these  attached  themselves  to  the  party 
operating  in  the  W^oodbridge  Valley,  that  region  being  the  one 
most  easy  of  access. 

Contributions  to  the  Siudy  of  the  New  Haven  Region. 

To  the  courtesy  of  Mr.  Bache  the  Governing  Board  are  under 
obligations  for  a  report  of  the  operations  of  the  parties,  and  for  the 
additional  contributions  to  the  study  of  the  New  Haven  Region 
which  follow. 
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"  It  was  intended,"  says  Mr.  Bache,  in  his  communication  to  the 
Governing  Board,  "to  put  the  parties  into  the  field  by  April  1st, 
but  the  appropriation  for  the  work  was  not  available  until  July  1st, 
when  the  work  was  begun,  ending  with  the  close  of  November. 

"  The  zone  of  operations  was  within  a  belt  of  land  about  four 
miles  in  width,  stretching  from  Saltonstall  Ridge  to  Woodbridge 
Ridge.  Just  before,  and  at  times  during  the  season,  Mr.  Andrews, 
my  chief  aid,  executed  the  supplementary  triangulation,  under  my 
general  direction.  As  few  of  the  determinations  are  represented 
on  the  ground  by  permanent  objects,  such  only  are  given,  with 
some  distances.  A  few  bench-marks  in  some  well-known  localities 
are  also  given. 

"  The  work  of  the  season  consisted  of  thirty-one  triangulation 
points,  one  hundred  and  twenty-four  bench-marks  for  contouring, 
and  twenty-nine  square  miles  of  topography.  This  makes,  with 
what  was  executed  when  the  survey  was  merely  begun,  and  then 
discontinued,  four  seasons  ago,  thirty-five  square  miles  towards  the 
topography  of  the  New  Haven  Region,  which  includes  about  one 
hundred  and  twenty  square  miles.'' 

Geographical  Positions  in  the  New  Haven  Region  f 
Name  of  Statton.  Latitude.  Longitude. 

East  Haven  Greon  Flag-pole, 41  16  29'970  7*2  52  0^26 1 

Montowese  Spire, 41  20  53.414  72  51  45.920' 

Centreville  Spire, 41  22  59.516  72  54  11.635 

North  Haven  Spire, 41  23  10.904  72  51  42.768 

City  HaU  Tower, . - 41  18  24.476  72  55  30.022 

Distances  between  TrianguUiUon  Points  wiUiin  the  New  Ilaven  Region. 

Meters. 

RABBrr  Rock*  to  Montowese  Spire, 1073.6 

Centreville  Spire, 6226.6 

North  Ilaven  Spire, 5027.4 

Kast  Haven  Green  FLftg-pole, 7488.3 

Mt.  Carmel*  to  Montowese  Spire, 9430.8 

"  CentreviUe  Spire, 5358.2 

West  Rock  North*  to  Montowese  Spire, 9171.9 

••  Centreville  Spire, 4957.9 

"  North  Haven  Spire, 8126.7 

East  Rock*  to  City  Hall  Tower, 2768.1 

West  Rock*  to  City  Hall  Tower, 4138.6 

f  The  latest  Coast  Survey  data  for  latitude  and  longitude  have  been  used  in  the 
computation  of  these  points. 

*  The  geographical  positions  of  the  pointB  thus  marked,  computed  according  to 
the  Coast  Survey's  old  data^  wore  published  in  the  Scientific  School's  Report  of 
1871-72,  from  the  triangulation  of  Mr.  Edward  GoodfeUow,  Assistant  U.  8. 
Ooaat  Survey, 
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A  few  Bench  Marks  in  well  knoum  Localities. 

Feet. 
Southwest  corner  of  second  step  at  the  south  front  entrance  to  East 

HayenjOhuroh, 21.792 

Cross  cut  on  stone  door-step  of  Foxon  School-house, 41.013 

Top  of  stone  post  at  the  southwest  comer  of  Main  and  Franklin  streets, 

Weetville, 63.468 

Top  of  iron  bolt  marking  the  position  of  "  West  Rock  North,"  a  triangu- 

lation  point  about  one  and  a  half  miles  north  of  Wintergreen  Lake,.  669.417 

"The  plane,"  continues  Mr.  Bache,  "to  which  these  and  all 
previous  elevations  are  referred,  and  all  future  ones  will  continue 
to  be,  is  the  plane  of  Mean  High  Water  at  Chapel  Street  Bridge, 
as  determined  by  the  Coast  Survey  in  1871,  during  a  whole  luna- 
tion. The  height  of  the  lower  plane  (cut  with  a  saw),  on  the  top 
of  a  pile  on  the  north  side  of  the  east  end  of  Chapel  Street  Bridge, 
is  2.630  feet  above  the  plane  of  Mean  High  Water,  as  there  de- 
termined. The  mean  rise  and  fall  of  tide  there  was  published  in 
the  School's  Report  of  1871-72,  as  6.26  feet,  but  should  have 
been,  according  to  the  tidal  record,  6.28  feet  Even  this,  how- 
ever, is  a  small  amonnt  in  excess  of  the  truth,  as  has  been  since 
ascertained  from  tidal  observations  in  other  parts  of  the  Harbor. 
The  slight  excess  is  owing  to  local  causes  at  Chapel  Street  Bridge." 


Additions  to  the  Zoological  Collections. 

A.  E.  Verbill,  Curator ;   S.  F.  Clark,  Assistant 

The  principal  additions  to  the  Zo5logical  collections  during  the 
past  year  have  been  made  in  connection  with  the  explorations  of 
our  coast  by  the  United  States  Commission  of  Fish  and  Fisheries, 
which  was  located  during  the  summer  at  Wood's  Hole,  Mass.,  on 
the  shore  of  Vineyard  Sound.  At  this  place  an  excellent  zoologi- 
cal laboratory — which  we  hope  may  be  a  permanent  one — was 
established,  and  provided  with  aquaria  and  other  unusual  facilities 
for  the  study  of  marine  animals ;  while  the  U.  S.  tug  "  Bluelight," 
Commander  L.  C.  Beardslee,  was  employed,  as  during  several  pre- 
vious summers,  for  exploring  and  dredging  in  the  waters  of  Buz- 
zard's Bay,  Vineyard  Sound,  Nantucket  Shoals,  etc.  The 
investigation  of  the  marine  invertebrates  was  under  the  im- 
mediate charge  of  the  curator  and  Professor  S.  L  Smith,  assisted 
by  Mr.  S.  F.  Clark,  Mr.  C.  H.  Merriam,  Mr.  J.  K.  Thacher,  Mr.  O.  ^ 
Ilarger,  Mr.  Sanderson  Smith,  Mr.  W.  H.  Dall,  and  several  olliers. 
The  very^extensive  collection  thus  made  is  now  in  out  po«%e%«\oiv 
for  Btudj,  aad  fopfature  dhtrihntion  of  the  dnplicatea. 
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A  part  of  the  marine  invertebrates  collected  by  Dr.  J.  H.  Kidder, 
U.  S.  N.  at  Kerguelen  Island,  and  at  New  Zealand  by  Dr.  E.  Kersh- 
ner,  U.  S.  N.,  during  the  Transit  of  Venus  Expedition,  were  sent 
here  for  study,  and  a  report  on  the  Crustacea  was  prepared  by 
Professor  Smith,  and  others  on  the  Annelids,  Echinoderms,  and 
Polyps  by  the  curator.  From  this  collection  our  museum  received 
a  valuable  set  of  duplicates. 

Professor  S.  L  Smith  and  Mr.  S.  F.  Clark  spent  a  short  time  at 
the  Smithsonian  Institution  during  the  winter  vacation.  Professor 
Smith  selected  a  small  but  valuable  series  of  duplicate  Crustacea 
for  our  museum,  and  Mr.  Clark  brought  back  the  extensive  col- 
lection of  Hydroids  made  on  the  coast  of  Alaska  by  Mr.  W.  H. 
Dall,  and  has  subsequently  determined  and  described  the  species. 
A  large  series  of  duplicates  from  this  collection  will  be  added  to 
our  Museum.  Mr.  Clark  has  also  described  the  Hydroids  of  the 
California  coast  in  a  paper  presented  to  the  Connecticut  Academy 
of  Science. 

The  collections  of  invertebrates  from  the  Gulf  of  St.  Lawrence, 
collected  by  Mr.  J.  F.  Whiteaves  and  sent  to  Professor  Smith  and 
the  curator  for  examination,  have  been  mostly  determined  and  re- 
turned, while  a  series  of  duplicates  from  these  have  also  been 
added  to  our  museum. 

From  Mr.  Henry  Hemphill  we  have  received  a  collection  of 
Crustacea,  Echinoderms,  Hydroids,  Bryozoa,  Sponges,  etc.,  from 
California. 

From  Dr.  Edward  Palmer  we  have  also  received  an  important 
collection  of  marine  invertebrates  from  southern  Califoniia. 

Professor  B.  Silliman  has  presented  a  collection  of  fishes,  insects, 
and  Crustacea,  from  the  Mammoth  Cave. 

From  Professor  A.  Hyatt,  of  the  Boston  Society  of  Natural 
History,  we  have  received  a  valuable  set  of  sponges,  identified  by 
him,  in  connection  with  his  monographic  work  on  the  group. 

Mr.  T.  Tomita,  Vice-Consul  of  Japan,  presented  a  specimen  of 
the  giant  crab  of  Japan. 

Mr.  A.  G.  Wetherby,  of  Cincinnati,  sent  a  collection  of  land  and 
fresh  water  shells. 

Several  other  collections  of  less  importance,  which  will  be  enu- 
merated on  another  occasion,  have  been  received  from  various 
*  sources. 

Professor  J.  D.  Dana  has  presented  a  valuable  lot  of  Zoological 
books,  including  a  complete  series  of  the  Proceedings  of  the  Zo5- 
ogioal  Society  of  London, 
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Additions  to  the  Geological  Collbctioxs. 

0.  0.  ICabsh,  Ourator;  0.  Habgkb,  Asflistant 

Very  important  additions  to  the  geological  department  of  the 
Museum  have  been  made  daring  the  year,  principally  by  parties 
of  collectors  employed  by  the  curator  during  the  last  season  in 
yarious  parts  of  the  West.    Several  thousand  specimens  of  verte- 
brate fossils  have  been  thus  obtained  from  the  Cretaceous  and 
Tertiary  deposits  of  the  Western  territories.    Many  of  these  are 
new  to  science,  and  some  of  them  of  the  greatest  interest.    Among 
them  should  be  specially  mentioned  several  very  perfect  speci- 
mens of  the  large  and  remarkable  toothed  birds  of  the  genus 
Hetperornis.    So  complete  are  these  specimens  now  in  the  Museum 
that  a  study  of  them  promises  to  determine  the  characteristics  of 
this  group  of  birds  more  perfectly  than  any  other  fossil  birds 
have  been  determined,  with  the  possible  exception  of  one  or  two 
{onus  which  have  very  lately  become  extinct.    The  Museuin  has 
also  received  much  material  toward  the  further  elucidation  of  the 
characters  of  the  Dinocerata^  the  BrontotheridcB^  the  Tillodontia 
and  other  hitherto  little  known  groups. 

An  interesting  collection  of  fossils,  mostly  vertebrate,  has  also 
Wn  received  from  Mr.  G.  15.  Grinnell  and  Mr.  E.  S.  Dana  who 
were  connected  during  the  last  summer  with  CoL  W.  M.  Ludlow 
in  his  trip  through  the  Yellowstone  region.  These  fossils  afford 
evidence  of  a  hitherto  unknown  Miocene  lake  basin  in  the  vicin- 
ity of  Camp  Baker,  Montana. 

The  Museum  has  jilso  received  through  Prof  Dana  several 
bones  of  the  Reindeer  from  the  Quinnipiac  clay  pits  of  North 
Haven.  These  bones  were  carefully  collected  and  presented  to 
the  Museum  by  Capt.  S.  P.  Crafts,  the  owner  of  the  clay-pits,  and 
are  of  great  ihterest,  as  proving  the  existence  of  the  Reindeer  in 
Southern  New  England  near  the  close  of  the  glacial  period. 

Large  additions  have  also  been  made  to  the  Osteological  collec- 
tion during  the  year,  and  many  skulls  and  skeletons,  principally 
of  foreign  mammals  and  birds,  have  been  added  to  the  collection. 
Hon.  J.  W.  Garrett,  President  of  the  Baltimore  and  Ohio  Rail- 
road has  lately  presented  to  this  department  the  skeleton  of  the 
celebrated  mare  "  Esnea,"  imported  from  Arabia.  A  large  number 
of  skeletons,  mostly  of  birds,  have  been  received  from  Mr.  G.  B. 
Grinnell  during  the  year.  Another  interesting  acquisition  is  a 
Kriea  of  fifty  casts  of  human  and  other  mammalian  bra\n»  obWwx^di 
by  the  cwatorirom  the  Royal  College  of  Surgeons,  London. 
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Public  Lectubbb. 

The  tenth  annual  course  of  lectures  to  mechanics  and  others 
was  given  during  the  past  year  in  the  lecture-room  in  North 
Sheffield  HalL  The  lectures  and  their  subjects  are  indicated  in 
the  annexed  programme. 


7.  Waves^ 
10.  Yosemite. 

14.  The  English  Language  in  America, 
17.  Coffee, 
21.  Perspective, 
24.  Turbine  Water  Wheels, 
28.  Our  Trap  Rocks, 
VIIL  Thurs.,  March  2.  Sound, 
IX.  Mon.,        '*       6.  Watt  and  the  Steam  Engine, 

9.  The  Cost  of  Labor, 


I.  Mon.,    Feb. 
IL  Thurs., 
IIL  Mon., 
IV.  Thurs., 
V.  Mon., 
VI.  Thurs., 
Vn.  Mon., 


u 


t( 


•i 


ti 


it 


tl 


X.  Thurs., 
XL  Men., 
XII.  Thurs., 
Xin.  Mon., 
XIV.  Thurs., 


(( 


it 


ti 


it 


ti 


C  S.  Lyman. 
Wm.  H.  Brewer. 
T»  R.  Lounsbury. 

D.  C.  Eaton. 

F.  R.  Honey. 

E.  C.  Geyelin. 
G.  W.  Hawes. 

J.  Kennedy. 
J.  E.  Qark. 

F.  A.  Walker. 
J.  E.  Clark. 


13.  Watt  and  the  Steam  Engine, 
16.  SmaJl  Arms,  Oen.  Wm.  B.  Franklin. 

20.  The  Lesser  Bodies  of  the  Solar  System,      A.  W.  Wright 
23.  Animal  Instinct,  Wul  H.  Brewer. 

Anniversary. 


The  anniversary  exercises  were  held  in  North  Sheffield 
Hall,  on  the  evening  of  Tuesday,  June  29,  1875.  Nine  theses 
were  selected  for  public  reading. 

The  candidates  for  degrees,  with  the  subjects  of  their  theses, 
are  given  in  the  following  schedule.  Those  marked  with  an  aster- 
isk were  read  in  the  evening. 


CANDIDATES  FOR  DEGREES, 

WITH    THE   SUBJECTS    OF  THEIR   GRADUATION    THESES. 

CIVIL  ENGINEEAS.  (2) 

Sahusl  Hosmer  Chittekden,  Guilford,    On  the  Railroad  Bridge  at  Omaha. 

LOBENZO  M.  Johnson,  Rocheater^  Mats,  Design  of  a  Wrought  Iron  Post  Truss 
Bridge ;  and  a  Report  upon  a  Preliminary  Survey  for  the  Location  of  a  New 
Railway  Line  between  Buena  Vista  and  Sound  Prairie  Stations,  Iowa. 

DTNAMIC  ENQINEBBS.  (3) 

Francis  Ubquhabt  Downing,  B.A.,  Ph.B.,  New  Haven.  On  the  American 
Locomotive. 

WiLUAM  Haiiden  Jenks,  Ph.B.,  Brookville^  Fa,    On  the  Theory  of  Turbines. 

BACHEL0B8  OF  PHILOBOPHT.  (49) 

Charles  IIbnrt  Alling  (Select),  Birmingham,  On  the  Railroad  System  of  tho 
United  States. 

Laukcblot   WilroB^TEA   AKd&bws  (Chemistry),   Sortngflddf  Mass,      On    the 
Action  of  the  Alkali  MataiB  on  Qeneral  Oomponnd  Btheta. 
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*M06B8  BSADSTBIET  BRADFORD  (Glvil  EngineeringX  MiddUioum,    On  Tidal  Brain- 


JoHV  QiLBERT  Braulet  (Civil  Engineering),  Bovina,  K  7.    Design  for  a  Stone 

Bridge. 
Oborgb  Loomib  Bbowotell  (Civil  Engineering),  East  Eaddam.    On  the  Iron 

Truss  Bridge  over  West  River. 
AMOe  Avert  Brownwo  (Civil  Engineering),  Norurieh,    On  an  Improved  Form  of 

the  Upright  Metallic  Arch. 
Charles  Stttart  Bunob  (Chemistry),  Glastenbury.    On  Tungsten. 
F&AJTK  Taylor  Chahbbbs  (Dynamic  Engineering),    WUmingtcm,  Del.  .  On  the 

Theory  of  Iron  Ships. 
Kdward  Benjamin  Chandler  (Civil  Engineering),   Woodstock,    On  Explosives 

and  their  Application  in  Engineering. 
George  Rufus  Ooolet  (Civil  Engineering),  Hamden.    On  the  Plane  Table.  • 
Ohambebs  MoKibbin  Craig  (Civil  Engineering),  AUeghany  CiPy^  Pa,    On  the 

Present  System  of  Sewerage. 

^James  OTrNNiNGHAM  (Select),  PittsUm,  Pa.    On  the  Influence  of  Oeographical 
Locality  on  Settlement  as  Displayed  throughout  the  United  States. 

Charles  William  Fenn  (Civil  Engineering),  Portland^  Me.    On  the  Comparative 
Compressive  Strength  of  Wrought  and  Cast  Iron. 

Charles  Klmiutov  Fox  (Select),  Lansinglurghy  N.  Y.    On  Arctic  Explorations. 

James  FReeland  (Civil  Engmeering),  New  York  City.    On  Ventilation. 

Luther  Henrt  Gager  (Civil  Engineering),  Coventry,    On  Concrete  as  a  Building 

Material. 
LiTiNOSTON  GuTOBD  (Dynamic  Engineering),  Jersey  OUy^  K  J,    On  the  Sewing 

Machine. 

WnxiAM  Cornelius  Hall  (Civil  Engineering),  Buffab,  N,  Y.    On  the  Utilization 
of  Tide  Power. 

Hexrt  Mortimer  Hastings  (Civil  Engineering),  Oawego,  K.  Y.    A  Review  of  the 
Bridge  over  the  Mattabesett  River,  Berlin,  Ct. 

Alered  Pell  Haven  (Civil  Engineering),  New  York  City.  On  the  Brooklyn 
Anchorage  of  the  East  River  Suspension  Bridge. 

^Charles  Hildebrand  (Dynamic  Engineering),  New  Haven,  On  Screw  Pro- 
pulsion. 

Thomas  Douglas  Hoxset  (Civil  Engineering),  Pateraon^  N.  J,  On  the  Gun- 
powder Pile  Driver. 

Wiluam  Read  Howe  (Civil  Engineering),  Orange,  N  J.    On  Tunnels. 

♦JcTJAN  Kennedy  (Chemistry),  StrutherSy  0.    On  the  Mechanics  of  Rowing. 

Edward  Austin  Kent  (Civil  Engineering),  Buffalo^  N.  Y  On  the  Heating  of 
Buildings. 

George  Reinard  Kleebergbr  (Natural  History),  Apple  River,  lU.  Plants 
Kelloggianae  et  Harfordianffi;  an  Account  of  Plants  collecced  by  Dr.  A. 
Kellogg  and  Mr.  W.  G.  W.  Harford  in  California,  Oregon,  etc,,  during  the 
years  1868  and  1869. 

DWELLS  CuSHMAN  Lakb  (Pynamlc  Engineering),  Lake  Forest^  HI,  On  Iron  in 
Architectural  Construction. 

OsABLBS  PuRDT  LiNDSLET  (Medical),  New  Haven.    On  Rhus  Toxicodendron. 

Blanchard  Ltnde  (Select),  Milwaukee,  Wis.  On  the  History  of  the  Usury  Laws 
tA  England. 

Clarence  Fake  MoMuRrat,  Lansinghurgk^  N,  Y.    On  the  Gulf  Stream. 

Btriov  Manbtield  (Select),  New  Hwoen.    On  Immigration  into  the  United  States. 

JOHV  Oharlbs  Olmsted  (Select),  New  York  City,    On  the  Moquis  Indiana 

^Sdward  Dat  Page  (SeJertA  SmOh  Orange,  N,  J.    On  the  Effect  ol  \ii%  ^n\.\^\i 
Poor  Jmwb  upon  Labor  aad  Wages, 
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Fbederio  Noah  Pbasb  (Chemistry),  SUingttm,  On  the  DeoompoBitions  of  Rocks 
due  to  the  Action  of  Organic  Acids  contained  in  Lichens. 

*DwiaHT  Bdwabd  Pibboe  (Civil  Engineering),  New  Haven.  On  the  Niagara  Falls 
Suspension  Bridge. 

^WHiUAM  Arthur  Pratt  (Civil  Engineering),  New  Haven.  On  the  Construction 
and  Stability  of  Dams. 

WiLUAM  Shuqard  Righter  (Dynamic  Engineering),  Newark^  N  J.  On  Quarry- 
ing Machinery. 

TTalter  Coe  Roberts  (Dynamic  Engineering),  New  Haven.  On  the  Principles 
of  Architectural  Construction  as  Embodied  in  the  Peabody  Museum. 

Riohard  Sharpe  (Dynamic  Engineering),  EckUy,  Pa.  On  Machinery  for  the 
Manufacture  of  Wire  Rope. 

Clarence  Hoyt  Stilson  (Civil  Engineering),  Cleveland^  0.  On  the  Railway  Pas- 
senger Depot,  New  Haven. 

JarEd  Sidney  Torranoe  (Select),  GowandOy  N.  Y.  On  Witchcraft  as  Repre- 
sented in  the  Dramatic  Literature  of  the  Elizabethan  Period. 

^Frederick  Mongrdsfi*  Turnbull  (Medical),  Hartford.  On  the  Anatomy  of 
Nereis  Virena. 

Alonzo  Earl  Wemple  (Select),  Brooklyn,  N  Y.  On  the  Immediate  and  the  Per- 
manent Effects  of  the  British  Orders  in  Council  and  of  the  Napoleonic  Decrees 
upon  our  Commerce  and  Industry. 

WujJAM  Rodman  Wharton  (Dynamic  Engineering),  Germantown,  Pa.  On  the 
Transmission  of  Power  by  Means  of  Compressed  Air. 

Alfred  Newton  Wheeler  (Select),  Southford.  On  the  Postal  System  of  the 
United  States. 

Henry  Stagy  Whipple  (Civil  Engineering),  Birmingham.  On  the  Fourth  Avenue 
Improvement,  New  York  City. 

Edward  Luther  White  (Civil  Engineering),  Waterbury.  On  the  Gilbert  Ele- 
vated Railway. 

George  Horace  Wilcox  (Dynamic  Engineering),  West  Meriden.  On  the  Meriden 
Woolen  Mill. 

Kenjiro  Yamagawa  (Civil  Engineering),  Japan.  An  Investigation  of  Curves 
Formed  by  the  Trigonometric  Functions. 

Prizes. 

CLASS  of  1875. 

For  excellence  in  German,  the  prize  awarded  to  Charles  W.  Fenn,  Portland,  Me. 

For  excellence  in  Oivil  Engineering,  the  prize  awarded  to  Wiluah  A.  Pratt,  New 
Haven, 

CLASS  OF  1S78. 

For  excellence  in  the  Mathematics  of  Junior  Year,  the  prize  divided  between  Porter 
D.  Ford,  Washington,  and  Hiraic  A.  Miller,  New  Haven. 

For  excellence  in  Chetnistry,  the  prize  divided  between  Frederick  P.  Dewey,  West 
Haven,  and  Frederick  P.  Miles,  Sali^ury. 

For  excellence  in  Mineralogy,  the  prize  awarded  to  Frederick  P.  Dewey,  West 
Haven. 

class  of  1877. 

For  excellence  in  all  the  Studies  of  Freshman  Year,  the  prize  awarded  to  Wallace 
B.  Fenn,  New  Haven,  with  honorable  mention  of  Joseph  G.  Calhoun,  Hart" 
ford. 

For  excellence  in  German,  the  prize  divided  between  Joseph  P.  Iddikgs,  Orange, 
N.  J.,  and  Wiluam  T.  Sedgwick,  Foirmington. 

Jbr  exceOenee  in  McUhematics,  the  prize  divided  between  John  E.  Buddinoton, 
J^fUihffianf  and  Wallacm  B.  Fenn,  New  Eanen. 
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Ihr  ttDcaOmes  in  Phytkiy  the  prize  awwded  to  Jossph  G.  Galhouk,  Hairlford, 

Far  taauSmM  m  Mocikamcal  Drawing^  the  prize  awarded  to  Josbph  P.  Idddtos, 
Simih  Onrnge^  K  J, 

CLASS  OF  18TB. 

Fcr  Oe  hed  SKkwnee  Examination^  the  prize  divided  between  Gbobob  W.  Masov, 
Onmge^  K  J.^  and  Bbin  J.  Wabd,  Chicago^  /2L,  with  honorable  mention  of 
Chabueb  S.  ChubohhiI^  New  Eavm. 


PROGRAMME  OF  STUDIES, 


AND 


0-A.T-A.LO  O-XJE, 


For  the  College  Tear  1875-76. 


CALENDAR. 


1876. 

16  Sept 

Thursday, 

First  Term  begins. 

23  Dec. 

Thursday, 

First  Term  ends. 

1876. 

Winter  Vacation  of  two  weeks. 

6  Jmil 

Thursday, 

Second  Term  begins. 

6  April, 

Thursday, 

Second  Term  ends. 

Spring  Vacation  of  two  weeks. 

20  April, 

Thursday, 

Third  Term  begins. 

27  June, 

Tuesday, 

Meeting  of  Appointing  Board. 

27  June, 

Tuesday, 

Anniversary. 

29  June, 

Thursday, 

Commencement. 

30  June, 
1  Jnlj, 

Friday,      ) 
Saturday,  ) 

Examination  for  Admission. 

Summer  Vacation  of  eleven  weeks. 

12,  13  Sept 

Tues.,  Wedn., 

Examination  for  Admission. 

14  Sept 

Thursday, 

First  Term  begins. 

21  Dec 

Thursday, 

First  Term  ends. 

ABBREVIATIONS. 

an. Sheffield  Hall. 

K.  a  H.        -        -        -        -  North  Sheffield  Hall 

TB. Treasury  Building. 

D. Durfee  College. 

1*.  Farnam  College. 

D.  H. Divinity  HalL 

w.  D.  H.       -        -        -        •  West  Divinity  HalL 


In  the  buildings  belonging  to  the  Sheffield  Scientific  School,  the  rooms  num- 
bered from  1  to  21  are  in  Sheffield  Hall:  from  26  to  68  in  North  Sheffield  HalL 


CORPORATION. 


PBESIDENT. 

•    Rbv.  NOAH  PORTER,  D.D.,  LL.D. 

TVLLOWS. 

ni8  ExoELLENOY  CHARLES  R.  mGERSOLL,  LL.D.,  New  Haven. 
His  Honor  GEORGE  G.  SILL,  M.A.,  Hartfobd. 
Rev.  LEONARD  BACON,  D.D.,  LL.D.,  New  Haven. 
Rev.  THEODORE  D.  W00L8EY,  D.D.,  LL.D.,  New  Haven. 
Rev.  HTRAM  P.  ARMa  D.D.,  Norwich  Town. 
Rev.  GEORGE  J.  TILLOTSON,  M.A.,  Haicpton. 
Rev.  OLIVER  B.  DAGGETT,  D.D.,  New  London. 
Hon.  ALPHONSO  TAFT,  LL.D.,  Cincinnati,  0. 
Rev.  AMOS  8.  CHESEBROUGH,  M.A.,  Vernon. 
Rev.  MYRON  N.  MORRIS,  M.A.,  West  Hartford. 
Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  City. 
Hon.  WILLIAM  B.  WASHBURN,  LL.D.,  Greenfield,  Mass. 
Rev.  SAMUEL  G.  WILLARD,  M.A.,  Colchester. 
Hon.  henry  B.  HARRISON,  M.A.,  New  Haven. 
Rev.  JOSEPH  W.  BACKUS,  M.A.,  Thomaston. 
Rev.  JOSEPH  H.  TWICHELL,  B.A.,  Hartford. 
Hon.  WILLIAM  WALTER  PHELPS,  M.A.,  New  York  City. 
MASON  YOUNG,  M.A.,  New  York  City. 


SECRETARY. 

FRANKLIN  B.  DEXTER,  M.A. 

TREASURER. 

HENRY  0.  KINGSLBY,  M.A. 


GOVERNING   BOARD. 


APPOINTED   BY  THE   CORPORATION   OP   YALE   COLLEGE. 


President. 
Rev.  NOAH  PORTER,  D.D.,  LL.D., 


(7  TB.)    31  Hillhoase  av. 


Ohairman  and  BzeoutiTe  Officer. 
GEORGE  J.  BRUSH,  (3  s.  H.)     14  Trumbull  st. 

Professora. 

AaBAVGSD  Iir  Tax  OBDJB  OF  TaXIB  OBAOUATIOir. 

WILLIAM  A.  NORTON, 

OwU  Engineering.  (34  v.  8.  H.)    72  Prospect  st 

CHESTER  S.  LYMAN, 

Physics  and  Astronomy^  Theoretical  and  Practical,  (39  N.  &  H.)  88  Trumbull  St. 

WILLIAM  D.  WHITNEY, 
Linguistics  and  French. 

WILLIAM  P.  TROWBRIDGE, 

Dynamic  Engineering  (HiQOlK  Prof^issory 

GEORGE  J.  BRUSH, 
Mineralogy, 

SAMUEL  W.  JOHNSON, 

JheoreticaX  and  Agriculiural  Ghemistry, 

WILUAM  H.  BREWER, 

Agriculture  (Nobton  Professor), 

JOHN  E.  CLARK, 
MaihemaHcs, 

DANIEL  C.  EATON, 
Botany. 

THOMAS  R.  LOUNSBURY, 
EngKsh. 

OTHNIBL  C.  MARSH, 
Paksonlology. 

FRANCIS  A.  WALKER, 

Political  Economy  and  History. 

OSCAR  D.  ALLEN, 

Analytical  Chemistry  and  Metallurgy. 

ADDISON  E.  VERRILL, 
Zoology  and  Geology. 

SIDNEY  L  SMITH, 

Oofr^fHxraiive  Anatomy, 

WILUAM  G.  MIXTER, 


(205  D.)    246  Church  st. 
(45  N.  8.  H.)    82  Prospect  st. 
(3  s.  H.)     14  Trumbull  st. 
(12  8.  H.)    54  Trumbull  st. 
(4  s.  H.)    246  Orange  st 
(6  &  H.)    8  Trumbull  st. 
(14  N.  &  H.)    70  Sachem  st. 
(6  8.  n.)    22  Lincoln  st. 
(4  TB.)    9  College  st. 
(40  N.  a  H.)    68  Whitney  av. 
(20  8.  H.)    189  Temple  st. 
(42  K.  8.  H.)    148  College  st. 
(42  N.  8.  H.)    148  College  st 
(8  8.  H.)    ^01  Ottiii^  «X, 


LECTURERS,  INSTRUCTORS,  AND  ASSISTANTS. 


ADDITIONAL  TO  THE   GOVERNING   BOARD. 


■♦♦^ 


710  Chapel  Bt 


ALBERT  S.  WHKBLBB, 
Gtrman. 

MARK  BAILEY, 

Elocution.  (160  r.)     185  Temple  Bt 

JOHN  H.  NIEMETER,  Professor  in  Yale  School  of  Fine  Arts, 
Free  Hand  Drawing, 

FREDERICK  R.  HONEY, 

Deacriptive  Oeometry  and  Projection  Drawing. 

OSCAR  HARGBR, 


PcUoBontology. 

JOSEPH  J.  SKINNER, 
Mathematics. 

MANSFIELD  MERRIMAN, 
Civil  Engineering. 

AUGUST  H.  EDGREN, 
French. 

HENRY  A.  HAZEN, 
Drawing. 

GEORGE  W.  HAWES, 
Jiiiner<ilogy. 

ALLEN  B.  HOWE, 

Analytical  Chemistry. 

SAMUEL  F.  CLARK, 
Zoology, 

RUSSELL  H.  CHITTENDEN, 
Physiological  Chemistry. 

JULIAN  KENNEDY, 
Physics. 

CHARLES  HILDEBRAND. 
MechanicaX  Drawing. 


8  Art  Bmlding. 

(53  N.  &  H.)    28  Clark  St. 

(4  TR.)    14  University  pL 

710  Chapel  St 

(46  N.  &  H.)    8  Audubon  st 

189  George  st. 

(52  N.  &  H.)    65  N.  &  H. 

(18  s.  H.)     14  8.  H. 

14  a  a 

58  N.  8.  H. 

(13  8.  H.)    23  Humphrey  st 

30  Bristol  Bt. 

16  Chestnut  st 


X 


STUDENTS. 


Vll 


GRADUATE  STUDENTS. 


i 


Thomas  Marcus  Blakslee,  ph.b. 

lUdlioii  UnJrenltj. 
Edwird  Alexander  Bouchet,  b.a. 
Amos  Avery  Browning,  PH.B. 
Chrendon  Cobb  Bulkley,  b.a.  ) 

Trlnitjr  College.  ) 

Orlando  Clarke  Charlton,  b.b. 

HuioTer  College,  Ind. 
&Q8M11  Henry  Chittenden,  ph.b. 
Gbaries  Howard  Fiich,  ph.b. 
Edward  Everett  Oaylord,  b.a. 
Q«orge  Bird  Grinnell,  b.a. 
Oscar  Harger,  m.a. 
Oeoige  Wesson  Hawes,  ph.b. 
Heniy  Allen  Hazen,  B.A.  ) 

Dutmontb  College.  ) 

(Carles  Hildebrand,  ph.b. 
^■ftderick  Hodges  Hoadley,  b.a, 
Aiten  Brewer  Howe,  ph.b. 
JuHan  Kennedy,  ph^ 
fiobert  FairchUd  Kcdzie,  M.&  ) 


\ 


( 


HIdiigmn  Agrlciiltanl  College- 
Calyin  Morgan  McClung,  b.a. 

Katt  Tenneatee  Unlrenity. 
Vansfield  Merriman,  c.e. 
Bobert  Peachy  Maynard,  B.A. 
^Rffiam  Barton  Payne,  B.A.  ) 
Ettt  TenneMee  UnlTenitj.     ) 
l^ederick  Noah  Pease,  ph.b. 
daudios  Victor  Pendleton,  ph.b. 
William  Arthur  Pratt,  ph.b. 
Hohnes  Elias  Sadler,  b.a. 

Geoige  Henry  Seyms,  B.A. ) 
Trinity  College.  ( 

Joseph  John  Skinner,  o.E. 

Th<Mna8  Alexander  Smith,  b.a.  ) 
M  Mklngnxn  College.  ) 

Thomas  Berry  Smith,  b.a.  ) 

ratebett  Inatltate,  Glasgow,  Mo.  f 

Frederick  Monorieff  Tumbull,  ph.b. 


Hamilton,  N,  7 

36  Prospect  st 

New  Haven, 
Norwich, 

42  Bradley  st 
136  Crown  st. 

Lebanon,  N  H. 

23  Lyon  st. 

New  Albany,  Ind. 

390  State  st 

New  Haven, 
New  Haven, 
Aahford, 
New  7ork  City, 
New  Haven, 
Boston,  Mom. 

,    23  Humphrey  st 

68  OUve  st 

4  Library  st. 

6  Library  st. 

14  University  pi. 

14  s.  H. 

New  Haven, 

56  K.  8.  H. 

New  Haven, 
New  Haven, 
TroyN.  7 
SirtUhers,  0, 

16  Chestnut  st 

109  Elm  St. 

14  a  H. 

31  Bristol  st 

Lansing,  Mich. 

390  State  st. 

• 

KnoooviUe,  Ihnn. 

114  High  st 

Souihington, 

San  Francisco,  Cat. 

8  Audubon  st. 
193  Temple  st. 

KnoxviUe,  Tenn. 

126  Crown  st 

Ellington, 
Boxrah, 
New  Haven, 
Buffalo,  N.  7 

32  Bristol,  st 

57  N.  B.  H. 

8  Gill  st 

Harford, 

90  Grove  st 

New  Haven, 

710  Chapel  st 

MorganviUe,  0. 

38  High  St. 

Glasgow,  Mo. 

46  York  Square  PI. 

Hartford, 

36  High  st 

Gbaduatbs  30. 
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UNDERGRADUATE   STUDENTS. 


.     SENIOR  CLASS. 


David  Root  Alden, 
Halsey  Warren  Allen, 
Evelyn  Marcelon  Andrews, 
Charles  Eben  Bacon, 
Cliarles  Loring  Brace, . 
Frank  Elwood  Brown, 
William  McCulloh  Brown, 
Will  C.  Browning, 
Walter  Cleveland  Butler, 
Lloyd  Joseph  Caswell, 
John  Henry  Chapman, 
Sidney  Williams  Clark, 
John  MofEat  Cunningham, 
Frederick  Perkins  Dewey, 
Greorge  Cornwall  Dunham, 
John  Sherman  Fitch, 
Stanley  Forbes, 
Edward  Livingston  Ford, 
Porter  Dwight  Ford, 
Edward  Jasper  Francke, 
Robert  Jackson  Gibson, 
Edward  Gillette, 
Jack  Hays  Hammond, 
James  Lawrence  Iloughteling, 
Randoll  Hunt, 
Edward  Hine  Johnson, 
James  Tewksbury  Law, 
Thomas  Floward  Linsley, 
John  Francis  Luby. 
Albert  Sutton  Macgrcgor, 
Max  Mailhouse, 
Howard  Meyer, 
Frederick  Plumb  Miles, 
Hiram  Allen  Miller, 
William  Mayo  Newhall, 
John  Robert  Paddock. 
William  Beach  Palmer. 
Edward  Lamed  Ryerson, 
WilliAm  Babcock  Sawyer, 
Charles  David  Seeberger, 


Jersey  City,  K.  J. 
Norwicfi, 
Middletowns 
Hastings,  N.  7. 
West  Haven, 
Brookline,  Mass. 
Norwich, 
New  Haven, 
Norwich, 
New  York  City, 
Hartford, 

Poughlceepsie,  N.  Y. 
West  Haven, 
Souihington, 
New  Haven, 
San  Francisco,  Ckd. 
Buffalo,  N,  Y, 
Washington, 
New  York  City, 
New  Haven, 
New  Haven, 
San  Francisco,  Cal 
Chicago,  III. 
New  Orleans,  La. 
Brooklyn,  N.  Y. 
Ihrrytown,  N.  F. 
WestMeriden, 
New  Haven, 
New  York  City, 
New  Haven, 
New  York  City, 
Salisbury, 
New  Haven, 
San  Francisco,  Cal. 
Cheshire, 
Bridgeport, 
Chicago,  III. 
Buffalo,  N.  Y, 
Chicago,  IH 


126  High  St 

63  w.  D.  H. 
22  Trumbull  at 

525  Chapel  at. 

90  High  St. 

West  Haven. 

143  York  st 

90  High  St. 

113  Olive  St 

125  High  Ft. 

46  Kim  St 

62  w.  1).  H. 

62  w.  D.  H. 

8  Lock  St 

66  Bradley  st 

46  High  St. 

144  Orange  st 

48  College  st. 

125  Dwight  st 

68  w^.  D.  H. 

44  PMwards  st. 

]  5  Columbus  st 

36  Elm  st 

36  Elm  st 

36  Elm  8t 

94  Grove  st 

94  Grove  st 

36  Elm  st 

21  Nash  st 

161  Temple  st 

49  Meadow  st 

35  College  st 

64  w.  D.  H. 
133  College  st 

36  Elm  st 

88  Wall  st 

61  w.  D.  H. 

36  Elm  st 

191  Temple  st 

133  College  st 


STUDENTS. 


IX 


Andrew  Gilbert  Sheak, 
Gordon  Edward  Shennan, 
Thomas  Ewing  Sherman,  b.a.  } 
OeoTKetown  Collegre.  ) 

George  Watson  Smith, 
LeGrand  Smith, 
Francis  Augustus  Terry, 
Frederick  William  Yanderbilt, 
Charles  William  Van  Vleck, 
Charles  Alexander  Watson, 
David  Agnew  Weyer, 
Frederick  Wood, 
Thomas  Teatman, 


Binghamton,  N,   T, 
Morristoum^  N,  Ji 

Si.  Louis,  Mo, 

Chicago^  HL 

Chicago^  III 

Lyme, 

New  York  OUy^ 

Cincinnati^  0. 

Hariiford^ 

Madiaorij  Ind. 

Norwalkj 

New  Haven^ 


626  Chapel  st 
36  Elm  st 

36  Elm  St. 

36  Ehn  St. 
36  Elm  St. 
71  w.  D.  H. 

36  College  st. 

37  College  st. 
90  High  St. 

1 69  Temple  st. 
191  Temple  st. 
36  Elm  St. 
Semiobs,  62. 


JUNIOR  CLASS. 


William  Whittlesey  Abbott, 
WiUiam  Henry  Backus, 
George  Henry  Bartlett, 
Charles  CofBing  Beach, 
Morris  Burke  Belknap, 
Bernard  Berens, 
Arthur  Lewis  Betts, 
Frank  Lewis  Bidwell,. 
John  Edwards  Buddington, 
Lucien  Lowber  Burrows, 
Barman  Beardsley  Butler, 
Joseph  Gilbert  Calhoun, 
Alfred  Chapman, 
Firederick  Leonard  Cowles, 
'  Henry  Holbrook  Curtis, 
Jodson  Amos  DoolltUe, 
Wallace  Bruce  Fenn, 
Burr  KeUogg  Field, 
Joachim  John  Francke, 
WDliam  Edgar  Gard, 
Charles  Cartledge  Godfrey, 
John  Elisha  Morpeth  Hall, 
WiUiam  Torrence  Handy, 

m 

WiUiam  Stanley  Hine, 
Walter  Holcomb, 
WiUiam  Coe  Holmes, 
Horaoe  Cobb  Howard, 
Joseph  PazoD  Iddinga, 


TarmotUh,  Me. 
Cleveland,  0. 
North  Guilford, 
Hartford, 
Louisville,  Ky. 
PhUadelpkia,  Pcl 
Norwalk, 
Kansas  City,  Mo, 
Hv/ntingUm, 
Decatur,  III 
New  York  City, 
Hartford, 
JBethel, 
New  Haven, 
New  York  City, 
Cheshire, 
New  Haven, 
Oermantown,  Pa. 
New  York  City, 
New  York  City^ 
Sotdhport, 
Brooklyn,  N.  Y, 
CincinnaH,  0. 
Bridgeport, 
New  Hartford, 
Waterbury, 
Ibwnaend,  VI 
Orange^  K  J, 


29  Prospect  st. 

65  w.  D.  H. 

167  Church  st 

159  Temple  st. 

14.  Lock  St. 

42  Grove  st. 

WestviUe, 

64  w.  D.  H. 

Huntington. 

120  High  Kt. 

36  Ehn  St. 

56  w.  D.  H. 

99  WaU  St. 

632  Chapel  st. 

261  Church  st. 

88  Wall  St. 

191  Church  st. 

167  George  et. 

68  w.  D.  H, 

1 16  w.  D.  H. 

41  Coll^;e  st. 

46  York  sq.  pi. 

159  George  st. 

Bridgeport 

73  Trumbull  st. 

153  Crown  st. 

11^  -w.ii.  u. 
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Charles  Maples  Jarvis, 
Lawrence  Eneeland, 
Elijah  Thien  Foh  Laisun, 
Frank  Cooper  Lawrence, 
Alton  Winslow  Leighton, 
Charlefl  James  Luck, 
Ferrier  John  Martin, 
Oharles  Ejiox  Mixter, 
Charles  Arthur  Montjoy, 
James  Blair  Murray, 
Samu^  Lewis  Penfield, 
Willard  Nourse  Piatt 
Nathaniel  Chapln  Ray, 
Francis  Rawlinson  Read, 
James  Tracey  Richards, 
Lucius  Waterman  Robinson, 
Thomas  Weaver  Rogers, 
Thomas  Fitch  Rowland, 
Everett  Rushmore, 
James  Alvin  Scott, 
William  Thompson  Sedgwick, 
Charles  Dwight  Smith, 
Qeorge  Smith, 
Walter  Snowdon  Smith, 
Henry  Ling  Taylor, 
Arthur  John  Tenny, 
Allan  Mason  Thomas, 
Willi«n  Gilman  Thompson, 
John  Abeel  Weekes, 
Horace  Lemuel  Wells, 
James  Harold  Wickersham, 
David  Willard  WilUams, 
Albert  Daniel  Wilson, 
George  Leverett  Wilson, 
Edwin  Young, 


Binghamtoih,  N.  Y. 
Brooklyn,  N.  Y. 
Shanghai^  China, 
New  York  City, 
New  ffaveny 
Rouse's  Point,  N.  Y. 
Orange,  N.  J. 
Rock  Island,  in, 
Lambayeque,  Peru, 
Norwich, 
CatskiU,  N.  Y. 
Ehnira,  N.  Y. 
West  Haven, 
Hartford, 
Stratford, 
Fair  Haven, 
Brooklyn,  N.  Y. 
Oreenpointj  N.  Y. 
Mamaroneck,  N.  Y. 
Naugatuck, 
Farmington, 
PlantaviUe, 
New  Haven, 
dncinna^j  0. 
New  York  City, 
New  Haven, 
Wickford,  R.  L 
New  York  City, 
New  York  City, 
New  Britain, 
Lancaster,  Pa. 
Glastenbury, 
Newburg,  N  Y. 
West  KiUingly, 
Homesdale,  Pa, 


65  W.  D.  H. 

163  Crown  st. 

226  Church  st. 

488  Chapel  st. 

137  Henry  st 

44  York  sq.  pi. 

70  w.  D.  H. 

116  w.  D.  H. 

15  HomepL 

125  Dwight  St. 
58  Trumbull  st. 

48  College  st 

271  Chapel  st. 

90  High  st 

61  w.  D.  H. 

265  Ferry  st 

8  Lock  St. 

92  Chapel  st 

161  Temple  st. 

1  Whalley  av. 

4  Library  st. 

133  College  st. 

164  Elm  st 

458  Chapel  st. 

58  w.  D.  H. 

126  Crown  St. 
193  Temple  st 
261  Church  st. 
161  Temple  st. 

66  Bradley  st. 

165  Temple  st 

136  Crown  st. 

42  Grove  st. 

8  Lock  St. 

251  Church  st 

JUNIOBS,  63. 


STUDENTS. 
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FRESHMAN  GLASS. 


Vrederick  Innis  Allen, 
WmiAm  Day  Allen, 
Seymour  Landon  Alyord, 
John  Pomeroj  Bartlett, 
John  Luis  Blackmore, 
Edward  Everett  Brewster, 
Thomas  Deloss  Bristol, 
Fajette  WOliaznB  Brown, 
William  T^ler  Browne, 
Charles  T^lliam  Ganfield, 
Bobert  Williams  Chapin, 
William  Groyer  Ghapin, 
Charles  Samuel  Ghurchill, 
Waher  Linsley  Gowles, 
Wmiam  Sidney  Downs, 
Charles  Augustus  DwineUe, 
Sdward  Galdwell  Earle, 
Leri  Abraham  Eliel, 
Aogostus  James  Emery, 
Granger  Farwell, 
Oswin  Hart  Doolittle  Fowler, 
iUan  Murray  Gkde, 
John  Currier  Gallagher, 
Jonathan  Godfrey, 
William  Augustus  Groodman, 
Oidmus  Zaccheus  Gk>rdon, 
fiodney  Granger, 
Leonard  Vassall  Greene, 
Balph  Augustus  Harman, 
G«rald  Waldo  Hart, 
Walter  Tillmati  Hart, 
Gecn^  Stewart  Hegeman, 
fnok  Eugene  Hemingway, 
Charles  Betts  Hillhouse, 
Ghariee  DeVilliers  Hoard, 
Bobert  Samuel  Hulbert, 
Thomas  Mastin  Jacks, 
Fred  Beckwith  Jillson, 
WiDard  Drake  Johnson, 
John  Philbrick  Laflin, 
Rffingham  Lawrence, 
£dward  Gharless  LeBourgeois, 
Oiarlee  Bldiard  Lee, 
Artibur  Lyman, 
EQwrt  Baldwin  Mami, 


Auifmm^  N.  T. 
Edrt/ordf 
Weet  Wiruted, 
New  Britain, 
City  of  Mexico,  Mexico, 
West  OomwaUy 
Earwinton^ 
Tonkera,  N.  T. 
Lishon, 
ffartford, 
Springfield,  Mass. 
SomerSj 
New  Haven, 
WaUingford, 
Birmingfiam, 
New  York  City, 
New  Haven, 
Chicago,  lU. 
Bangor,  Me, 
Chicago,  JU, 
North  Haven, 
New  Haven, 
New  Haven, 
Southport, 
CincinncUi,  0, 
Brookville,  Pa, 
Chicago,  III 
Nortoich, 
Cleveland,  0. 
New  Britain, 
New  Haven, 
Brooklyn,  N.  T. 
New  Haven, 
New  Haven, 
Chicago,  lU. 
West  Winsted, 
Helena,  Ark. 
Whitehall,  N  T. 
Washington,  D,  C, 
Chicago,  lU. 
New  Orleans,  La, 
St.  James  Paaish,  La. 
Kenosha,  Wise. 
Leominster,  Mass, 
Hocheater,  N.  7, 


36  High  St 

84  Wall  St. 

193  Temple  st. 

88  Wa."  ^ 

40  Park  h%. 

79  Ghapel  st 

Fair  Hfiyen. 

133  College  st. 
176  George  st 

81  Wallst 

162  York  st 

44  York  sq. 

267  Franklin  st 

432  Ghapel  8t. 

Birmingham. 

18  Grove  st. 

214  Orchard  st 

623  Ghapel  st 

647  Howard  av. 

41  College  st 

432  Chapel  st 

87  Trumbull  st 

21  OUve  st 

41  College  st 

464  Chapel  st. 

8  Lock  st 

41  GoUege  st 

134  College  st. 
114  College  st 

124  High  st 

44  High  st 

156  York  st. 

122  Park  st 

3  Hillhouse  av. 

416  Ghapel  st 

193  Temple  st. 

8  Ehnst 

83  Olive  St. 

23  Prospect  st. 

114  High  st 

464  Chapel  st 

464  Chapel  st 

31  B.  D.  H. 

1&  "EomA  "^X. 


Xll 


SHEFFIELD   SCIENTIFIC  SCHOOL. 


George  Webb  Mason, 
Frank  Peterson  Mitchell, 
James  Philip  Montjoy, 
William  James  Perry  Moore, 
Frank  Turner  Moorhead, 
Frank  Pieroe  Morrison, 
Frank  Tracy  Watkins  Palmer, 
Henry  Grenville  Parkin, 
Robert  Wilson  Patrick, 
James  Henry  Pieroe, 
George  Henry  Potts, 
William  Eckhardt  Raht, 
Edward  Townsend  Reed, 
Charles  Theodore  Richmond, 
Edward  Kilboum  Roberts, 
Harold  Roorbach, 
Edward  Hubbard  RusseU, 
Rufus  Henry  Skeel, 
Edward  Hemdon  Smith, 
Thaddeus  Henry  Spencer, 
William  Annin  Vliet, 
George  Augustus  Wall, 
Ebin  Jennings  Ward, 
Walter  Watson, 
Caryl  Fenelon  Seely  White, 
Eugene  Benjamin  Wilson, 
Francis  Dana  Winslow, 
William  Hopkins  Young, 


Orange^  N.  J. 
CincinnaHf  0. 
Lambayeque,  Peru, 
New  Britain, 
Pittsburgh,  Pa. 
Santa  Clara,  Gal 
Chicago,  lU. 
New  York  City, 
Omaha,  Nebr. 
Santa  Clara,  Cal, 
Pittstovm,  N.  J, 
Cleveland,  Tenn. 
Albany,  N.  T. 
Johnsonvilie,  N.  Y. 
New  Haven, 
New  York  City, 
New  Haven, 
Newburgh,  N.  Y. 
Brooklyn,  N  Y. 
Suffield, 
Cleveland,  0, 
Providence  R.  1, 
Chicago,  Hi, 
Northampton,  Mom, 
New  Haven, 
Elizabeth,  N.  J. 
Washington,  D.  C. 
Poughkeepsie,  N  Y. 


119  w.  D.  H. 

84  Wall  St. 

258  Orange  at. 

79  William  st. 

469  Chapel  at 

61  Grove  st. 

464  Chapel  St. 

84  WaU  St. 

531  Chapel  st. 

61  Grove  st. 

133  College  st. 

8  Lock  St. 

16  Home  pi. 
83  Olive  St. 

8  Brown  st 

12  Home  pi. 
11  Wooster  pL 
23  Prospect  st. 
133  College  st. 
69  Bradley  st. 
133  College  st. 

162  York  st. 
623  Chapel  st. 

90  Grove  st. 

104  York  St. 

MUford.' 

166  Temple  st. 

161  Temple  st 

Freshmen,  73. 


SPECIAL  STUDENTS  NOT  CANDIDATE  FOR  A  DEGREE. 


Henry  Staveley  Andrews, 
Francis  Batcheller, 
Thomas  Attwater  Bostwick, 
Luther  Chamberlain  Bragg, 
Frank  Caldwell, 
Samuel  Fessenden  Clark, 
Clinton  Hart  Merriam, 
Henry  Pieroe  Morgan, 
Arthur  Edward  Nichols, 
George  Leland  Upham, 
Thomas  Alfred  Yemon, 
Edward  Beecher  Wilson, 


Sussex,  England, 
Boston,  Mass. 
New  Haven, 
Milford,  Mass. 
Carthage,  0. 
Geneva,  III. 
Locust  Grove,  N.  Y. 
Woodbridge, 
Yonkers,  N  Y 
Yonkers,  N.  Y. 
Brooklyn,  N.  Y. 
Geneva,  III. 

Special 


37  Clark  st 

30  Trumbull  st 

162  Olive  st 

27  Prospect  st. 

58  w.  D.  H. 

58  K.  8.  H. 

42  Whitney  ar. 

Woodbridge. 

165  Temple  st. 

191  Temple  st 

206  Orange  st 

27  Prospect  st. 

Students,  12. 


SUMMAEY. 

Obaduatbs, 30 

Seotobs, .52 

JUHIOBS, 63 

FRBSHMBKf .      73 

Spboial  Studknts, 12 

Total, 230 


SHEFFIELD    SOIENTIFIO    SCHOOL. 


I. 

Objects. 


k 


The  Sheffibld  Scientific  School  is  devoted  to  instruction 
and  researches  in  the  mathematical,  physical,  and  natural  sciences, 
with  reference  to  the  promotion  and  difiusion  of  science,  and  also 
to  the  preparation  of  young  men  for  such  pursuits  as  require 
especial  proficiency  in  these  departments  of  learning.  It  is  one  of 
the  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 
cal, and  art  schools,  having  its  separate  funds,  buildings,  teachers, 
and  regulations,  but  governed  by  the  Corporation  of  Yale  College, 
which  appoints  the  professors  and  confers  the  degrees.  It  is,  in 
part,  analogous  to  the  academic  department  or  classical  college, 
and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students : — 

I.  Graduates  of  this  or  of  other  Colleges,  and  other  persons 
qualified  for  advanced  or  special  scientific  study. 

n.  Undergraduates  who  desire  a  training  chiefly  mathematical 
and  scientific,  in  less  part  linguistic  and  literary,  for  higher  scien- 
tific studies,  or  for  various  other  occupations  to  which  such 
training  is  suited. 

II. 

History  and   Organization. 

The  School  was  commenced  in  1847.  In  1860,  a.  convenient 
building  and  a  considerable  endowment  were  given  by  Joseph  £. 
Shefiield,  Esq.,  of  New  Haven,  whose  name,  at  the  repeated  request 
of  the  Corporation  of  Yale  College,  was  afterward  attached  to 
the  foundation.  Mr.  Sheffield  has  since  frequently  and  munifi- 
cently increased  his  original  gifts. 

In  1864,  by  an  act  of  the  Connecticut  Legislature,  the  national 

grtait  for  the  promotion  of  scientific  education  (under  the  eon- 

^rassional  enactment  of  July,  1862)  was  given  to  this  department 

of  Yale  College,  which  thus  became  "  the  College  of  Agriculture 
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and  the  Mechanic  Arts  for  Connecticut."  Since  that  time,  and 
especially  since  the  autnmn  of  1869,  numerous  liberal  gifts  have 
been  received  from  the  citizens  of  New  Haven,  and  from  other 
gentlemen  in  Connecticut,  New  York,  and  St.  Louis,  for  the  endow- 
ment of  the  School,  and  the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  State 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Gov- 
ernor, three  senior  Senators,  and  the  Secretary  of  the  State  Board 
of  Education ;  and  this  Board,  with  the  Secretary  of  the  Scientific 
School,  is  also  the  Board  for  the  appointment  of  students  to  hold 
the  State  scholarships. 

At  the  request  of  the  Governing  Board,  the  Corporation  of 
Tale  College  has  also  appoirited  a  board  of  Councillors  for  the 
School,  consisting  of  a  number  of  gentlemen  who  have  taken  a 
deep  interest  in  its  welfare. 

The  Governing  Board  consists  of  the  President  of  Yale  College 
and  the  Professors  who  are  permanently  attached  to  the  School. 
There  are  several  other  instructors  associated  with  them,  a  part  of 
whom  are  connected  with  other  departments  of  the  College. 

III. 

Building  and  Apparatus. 

The  two  buildings  in  which  the  work  of  instruction  in  the 
Scientific  School  is  carried  on  are  called  Sheffield  Hall  and 
North  Sheffield  HalL  These  contain  a  large  number  of  recitation 
and  lecture  rooms,  a  hall  for  public  asfc«emblies  and  lectures,  chem- 
ical and  metallurgical  laboratories,  a  photographical  room,  an 
astronomical  observatory,  museums,  a  library  and  reading  room, 
besides  studies  for  some  of  the  professors,  where  their  private 
technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ing to  the  school : — 

L  LBboratorieB  and  Apparatus  in  Chemistry.  Metallui^gy,  Physics,  Photograpl^, 

and  Zoology. 
1  MetaDiirgical  Museum  of  Ores,  Furnace  Products,  etc. 
X  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects,  etc 
4.  CoUectkms  in  Zoology, 
i.  Astronomical  Obeerraiory,  with  an  equatorial  telescope  by  Clark  and  Sons  of 

Cambridge,  a  meridian  drde,  etc. 
C  A  CoDeetion  of  Mecbaaical  Appantua,  oonstftutiiig  the  **  CoUiei  Ca^Vx^t" 
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7.  Models  in  Architocture,  Geometrioal  Drawing,  Oiyil  Engineering,  Topographical 

Engineering,  and  Mechanics;   diagrams  adapted  to  public  lectures;   instru- 
ments for  field  practice. 

8.  Maps  and  Charts,  topographical,  hydrographical,  geological,  etc. 

The  mineralogical  cabinet  of  Professor  Brush,  the  herbarium  of  Professor  Brewer, 
the  collection  of  native  birds  of  Professor  Whitney,  and  the  astronomical 
instruments  of  Professor  Lyman,  are  deposited  in  the  building.  Professor 
Eaton^s  herbarium,  near  at  hand,  is  freely  accessible. 

Students  are  also  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Koom,  the 
Cabinet  of  Minerals  and  Fossils,  the  School  of  the  Fine  Arts,  and 
the  Gymnasium. 

IV. 

The  Library. 

The  special  technical  library  of  the  Scientific  School  consists  of 
about  five  thousand  volumes.  Included  in  this  is  the  ^  Hillliouse 
Mathematical  Library  "  of  twenty-four  hundred  volumes,  collected 
during  a  long  series  of  years  by  Dr,  William  Hillhouse,  and  six 
years  ago  purchased  and  presented  to  the  Institution  by  Mr.  Shef- 
field. A  Catalogue  of  this  collection  folms  a  supplement  to  the 
Annual  Report  of  the  Governing  Board  for  1870. 

The  following  scientific  journals  are  received  regularly  at  the 
Library,  and  are  accessible  to  all  for  consultation. 

AMEBICAN. 

Journal  of  the  Franklin  Institute. 

Ehigineering  and  Mining  JoumaL 

Scientific  American. 

Mining  and  Scientific  Press. 

Van  Nostrand's  Eclectic  Engineering  Magazine. 

Railroad  Gazette. 

Bulletin  of  the  National  Association  of  Wool  Manufacturers. 

American  Ghemist 

American  Journal  of  Science. 

ENGLISH. 

Agricultural  Gkizette,  The. 
Annals  and  Magazine  of  Natural  History. 
Builder,  The. 
Economist,  The. 
Engineer,  The. 
Engineering. 
Farmer's  Magazine. 
Gku^en,  The. 

Gardiner's  Chronicle,  The. 
OreviUea, 


THK  LIBRARY.  Xvii 

Iron. 
Jounial  of  the  Anthropological  Institute. 

of  the  0hemical  Society. 

Quarterly,  of  Microscopical  Science. 

Quarterly,  of  Pure  and  Applied  MathematicB. 

Quarterly,  of  Science. 

Magazine,  The  Botanical. 

Mining  Journal,  The. 

Monthly  Notices  of  the  Royal  Astronomical  Society. 

Nature. 

News,  The  Chemical,  and  Journal  of  Physical  Science. 

Philosophical  Magazine,  The  London,  Edinburgh,  and  Dublin. 

FRENCH. 

Annalea  de  Cfaimie  et  de  Physique. 

Nouvelles  de  la  Construction. 

des  Ponts  et  des  Chauss^es. 

Archives  de  Zoologie  Ezperimentale  et  (Jenerale. 
Bulletin  de  la  Soci^t^  de  G^^ographie. 

de  Sod^t^  Chimique. 

Connaisance  des  Temps. 
Journal  d' Agriculture  Pratique. 

de  Zoologie. 

Mondes,  Les. 
Revue  Soieotiflque. 

Universelle  des  Mines. 

Technologiste,  Le. 

Annalen  der  Landwirthschaft. 

der  Physik  und  Chemie. 

Archiv  fiir  Anthropologie. 

Berichte  der  Deutschen  Chemischen  (Jesellschaft 

Centralblatt  Chemisches. 

Polytedmiscfaes. 

Oivil-Ingenieur,  Der. 

Hedwigia. 

Jahrbuch,  Berliner  Astronomisches. 

fiber  die  gesammten  Fortschritte  der  Malhematik. 

Journal  fiir  reine  und  angewandte  Mathematik. 
Landwirthschaftliche  Jahrbiicher. 
Milch-Zeitung. 
Nachrichten,  Astronomische. 
Polytechnisches  Journal,  Dingler^s. 
Bepertorium  tOr  Szperimental-Physik,  etc 
Zeitschrift  f&r  Biologic. 

fiir  Analytische  Chemie. 

t&r  Math,  imd  Naturw.  Unterricht 

fOr  Wissenschaftliche  Zoologie. 

Zeitong,  Heig-und  H&ttenm&nnische. 
rBotanische. 


KederiindiaafaM  Aioblv  /Or  Zoologie. 

B 


XVm  SHEFFIELD  SCIENTIFIC   SCHOOL. 

Numerous  scientific  journalB,  not  .included  iy  this  list,  can  be 
found  in  the  private  libraries  of  various  professors,  which  are  de- 
posited in  the  building,  and  are  accessible  for  consultation ;  and  in 
the  College  library  there  are  a  much  larger  number  of  others,  espe- 
cially of  the  proceedings  of  foreign  academies  and  scientific  societies. 

V. 

Instruction  for  Graduate  and  Special  Students. 

Persons  who  have  gone  through  undergraduate  courses  of  study, 
here  or  elsewhere,  may  avail  themselves  of  the  facilities  of  the 
School  for  more  special  professional  training  in  the  physical  sciences 
and  their  applications,  gaining  in  one,  two,  or  three  years  the 
degree  of  Bachelor  op  Philosophy,  or,  in  two  additional  years 
of  Engineering  study,  that  of  Civil  Engineer,  or  of  Dyxamioal 
Engineer. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  of  Philos- 
ophy. The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticular needs  and  capacities  of  each  student,  and  may  be  combined 
with  that  given  by  the  graduate  instructors  in  other  departments 
of  the  University.  This  degree  is  conferred  upon  those  who,  hav- 
ing already  taken  a  Bachelor's  degree,  engage  as  students  in  the 
Department  of  Philosophy  and  the  Arts  for  not  less  than  two 
years  in  assiduous  and  successful  study.  It  is  not  given  upon  ex- 
amination to  those  whose  studies  are  pursued  elsewhere.  The  re- 
quirements for  it  will  in  some  cases  exact  of  the  student  more  than 
two  years  of  post-graduate  labor;  so,  especially,  wherever  the 
course  of  undergraduate  study  has  been,  as  in  the  Scientific  School, 
of  less  than  four  years.  The  candidate  must  pass  a  satisfactory 
final  examination,  and  present  a  thesis  giving  evidence  of  high 
attainment  in  the  branches  of  knowledge  to  which  he  has  attended. 
A  good  knowledge  of  Latin,  German  and  French  will  be  required 
in  all  cases,  unless,  for  some  exceptional  reason,  the  candidate  be 
excused  by  the  Faculty.     The  graduating  fee  is  ten  dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  as  fol- 
lows : — 

Professor  Norton  will  instruct  in  applied  mechanics  and  in  sp,'ber- 
ical  astronomy. 

Professor  Lyman,  in  the  use  of  meridional  and  other  astron  omictl 
lD8tnimeDt8j  and  in  astronomical  spectroscopy. 
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Professor  Trowbridge,  in  the  principles  of  thermodynamics, 
and  utilization  of  heat  as  a  source  of  power. 

Professor  Brush,  in  the  analysis  and  determination  of  mineral 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultural 
chemistry. 

Professor  Brewer,  in  agriculture  and  forest  culture,  in  the  use 
of  the  microscope,  and  in  physical  geography. 

Professor  Clark,  in  definite  integrals,  differential  equations, 
analytical  mechanics,  the  theory  of  numerical  approximations,  and 
the  method  of  least  squares.  • 

Professor  Eaton,  in  structural  and  systematic  botany,  including 
the  North  American  flora  and  the  description  of  genera  and  species. 

Professor  Marsh,  in  paleontology  and  comparative  osteology. 

Professor  Walker,  in  public  finance  and  in  the  statistics  of  in- 
dustry. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Verrill,  and  Mr.  S.  I.  Smith,  in  zo6logy  and  geology. 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter  time, 
to  graduate  students  who  do  not  desire  to  become  candidates  for  a 
degree. 

Students  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 
may  obtain  the  degree  of  Civil  or  of  Dynamic  Engineer  at  the 
end  of  two  academical  years,  by  pursuing  the  following  higher 
course  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will  com- 
prise— 

1.  Higher  Calculus.    Higher  Geometiy.    Theory  of  Numerical  Operations. 

2.  Analvtical  Mechauics.    Mechanics  applied  to  Engineering. 

3.  A  Course  of  Construction  and  Design.    Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc. 

This  course  will  occupy  three  academical  terms. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
practice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
r^rt  of  the  results  of  an  examination  into  the  existing  condition 
of  some  special  line  of  constructive  art ;  or  to  present  proper  evi- 
dence that  he  has  had  actual  charge  in  the  field,  for  several  months^ 
of  construction  or  surveying  parties,  or  held  some  responsible  posi- 
tion deemed  equivalent  to  this. 
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An  elaborate  design  must  also  be  submitted  of  some  projected 
work  of  construction,  based  upon  exact  data  obtained  from  care- 
ful surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
site calculations,  and  the  necessary  detailed  drawings,  and  accom- 
panied by  full  specifications  of  the  work  to  be  done,  and  the  require- 
ments to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamical  Engikeeb 
will  comprise 

1.  Higher  Calculus,  General  Theory  of  equations  and  of  Numerical  Operations. 

2.  General  Principles  of  Dynamics  (Analytical  Mechanics.)     Including  special 

application  of  these  principles  to  Dynamical  problems. 

3.  Construction  of  Machines.    Designs. 

4.  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
such  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
sary in  the  examination  of  engineenng  works  and  manufactur- 
ing establishments,  and  may  also  have  the  privilege  of  entering 
upon  professional  practice,  provided  it  is  done  with  the  knowledge 
and  consent  of  the  Professor  of  Dynamic  Engineering,  and  under 
such  circumstances  as  shall  appear  to  him  to  be  favorable  to  pro- 
fessional progress. 

An  elaborate  thesis  on  some  professional  subject,  with  an  origi- 
nal design,  or  project,  accompanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students. — For  the  benefit  of  those  who,  being  fully 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  a  degree,  special  or  irregular  students  are  received 
in  most  of  the  departments  of  the  School ;  not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportunities  are 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regular 
courses,  but  are  designed  to  aid  those  who,  having  received  a  sufii- 
oient  preliminary  education  elsewhere,  desire  to  increase  their  pro- 
ficiency in  special  branches. 
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VI. 

Requirements  for  Admission. 

Terms  of  Admission. — Candidates  must  be  not  less  than  sixteen 
years  of  age,  and  must  bring  satisfactory  testimonials  of  moral 
character  from  their  former  instructors  or  other  responsible  per- 
sons. 

Fur  admission  to  the  Freshman  Class  the  student  must  pass  a 
thorough  examination  in  the  following  subjects  ;, 

English  Gramvuir — including  spelling  and  composition. 
History  of  the  UnUed  States, 
Geography, 

Latin — Six  books  of  Caesar's  commentaries  or  their  equivalent,  and  simple  ex- 
ercises in  prose  composition. 


jiri^7n«/ic— including  the  Metric  System. 

Algdtra — ^Davies'  Bourdon,  or  Loomis's  Treatise,  as  far  as  the  general  theory  of 

equations ;  or  an  equivalent 
Geometry — Chauvenet's  Geometry ;  or  an  equivalent. 
Plane  Trigonometry — an  equivalent  to  Loomis's  Plane  Trigonometry,  or  to  the 

Plane  and  Analytical  Trigonometry  of  Davies'  Legendre. 
(In  the  examinations  of   1877,  Snowball  and  Lund's  Course  of   Elementary 
Natural  Philosophy*  will  be  required.) 

The  examinations  for  admission  take  place  at  Noith  ShciKeld 
Hall,  on  Friday  and  Saturday,  June  30,  July  1 ;  and  on  Tuesday 
and  Wednesday,  September,  12,  13,  1876.  Opportunity  for  pri- 
vate examination  may,  in  exceptional  cases,  be  given  at  other 
times. 

Candidates  for  advanced  standing  in  the  undergraduate  classes 
are  examined,  in  addition  to  the  preparatory  studies,  in  those  al- 
ready pursued  by  the  class  they  propose  to  enter.  No  one  can  be 
admitted  as  a  candidate  for  a  degree  later  than  at  the  beginning 
of  the  Senior  year. 

For  the  guidance  of  students  purposing  to  enter  this  institution, 
the  following  information  is  furnished  in  regard  to  the  require- 
ments in  certain  studies ;  not  necessarily  because  the  subjects 
mentioned  are  of  any  more  importance  in  themselves,  but  because 
experience  has  shown  that  they  are  the  subjects  in  which  can- 
^dates  are  generally  apt  to  be  to  a  greater  or  less  extent  deftcieut.. 

*  PnbUMbed  by  Maomillan  &  Co.,  London  and  New  York. 
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Arithmetic, — The  examination  in  this  study  will  embrace  the 
leading  topics  taught  in  the  high  schools  of  the  country.  It  will 
extend  to  the  rationale  of  arithmetical  processes  as  well  as  to  the 
processes  themselves ;  and  candidates  should,  therefore,  have  care- 
fully reviewed  the  subject,  after  having  attained  sufficient  matu- 
rity to  comprehend  it. 

AlgeJ)ra, — llie  following  subjects  will  receive  special  attention 
in  the  examination  in  this  branch  : 

The  fundamental  operations  upon  both  entire  and  fractional 
expressions,  including  factoring ;  the  solution  of  equations  of 
the  first  and  second  degree ;  the  reduction  of  inequalities ; 
the  theory  of  fractional  and  negative  exponents,  and  the  calculus 
of  radicals ;  the  application  of  the  binomial  formula,  whatever  be 
the  exponent ;  the  method  of  indeterminate  co-efficients  ;  and  the 
theory  and  use  of  logarithms.  There  is  far  too  often  a  general 
want  of  thoroughness  in  the  preparation  of  candidates  in  this 
fundamental  branch  of  mathematical  analvsis. 

Geomttry, — In  this  subject  the  candidate  should  have  in  his 
preparation  a  sufficient  number  of  not  too  difficult  exercises  in 
geometrical  invention,  such  as  can  be  chosen  from  the  works  of 
Loomis,  Chauvenet,  Tappan,  and  Olney,  and  further  found  in  abun- 
dance in  various  English  and  other  foreign  collections.  Particu- 
lar attention  should  also  be  paid  to  exercises  in  the  elementary 
fonnulaj  of  mensuration. 

Trigonometry, ^-Yw  Trigonometry  it  is  absolutely  requisite  that 
the  candidate  make  himsirlf  thoroughly  familiar  with  the  deduc- 
tion of  the  formulae,  with  the  use  of  the  trigonometrical  tables, 
and  the  solution  of  plane  triangles.  He  should  besides  be  exer- 
cised as  far  as  practicable  in  simple  trigonometrical  transforma- 
tions. Todhunter's  "  Trigonometry  for  Beginners "  will  furnish 
abundant  material  for  this  class  of  exercises.  In  his  Trigonomet- 
rical calculations,  as  in  all  others,  he  should  study  the  art  of  neat 
and  orderly  arrangement,  as  an  hnportant  means  to  a  valuable 
end.  If  the  use  of  Logarithms  is  postponed  till  this  subject  is 
taken  up  (which  is  by  no  means  advisable),  it  should  embrace  all 
forms  of  calculation  occurring  in  ordinary  practice,  as  well  as 
those  appearing  in  the  solution  of  triangles ;  since  any  one  of 
the  former  is  liable  at  any  time  to  appear  in  the  work  given  in  the 
examinations. 

Latin, — In  order  to  assure  the  attainment  of  the  required  pro- 

^ciency  in   this  study,  the  student  should  have  such  continued 

training  in  parsing  an  shall  make  Yi\m  \X\oto\il^\3\>j  ^vcdaWsit  '^Ith 
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deelensioDS  and  conjugations,  and  accurate  and  ready  in  the  appli- 
c^ion  of  the  rules  of  syntax.  As  an  additional  guarantee  of  the 
proper  mastery  of  these  grammatical  elements  the  requirement 
has  been  adopted  of  "  simple  exercises  in  prose  composition."  By 
this  is  meant,  merely,  such  a  course  of  elementary  exercises  in 
translating,  orally  and,  in  writing,  from  P]uglish  into  Latin  as,  in 
connection  with  the  sybtematic  parsing  just  mentioned,  shall  neces- 
ritate  a  familiarity  with  grammatical  forms  and  the  leading  princi- 
ples of  syntax,  and  thus  render  the  reading  of  the  six  books  of 
C«8ar  (or  their  equivalent)  more  thorough  and  fruitful  Since 
this  course  of  elementary  exercises  in  translation  is  designed  as  a 
preparation  for  reading,  and  not  as  a  sequel  to  it,  it  should  be 
invariably  begun  at  the  earliest  stage  ot  the  study  of  Latin.  To 
avoid  any  misapprehension  of  the  nature  or  the  extent  of  the  re- 
quirement the  following  works  are  specifically  named,  among  which 
the  candidate  for  examination  may  make  his  own  election.  These 
are  Harkness'  "  Introduction  to  Latin  Composition,"  1 1 2  pages ; 
Leighton's  "Latin  Lessons,"  91  pages;  Smith's  "  Principia 
Lalina,"  Part  L ;  or  McClintock's  ''  First  Latin  Book,"  83  lessons 
(193  pp.).  Any  equivalent  of  these  may  be  oflTered  from  the 
many  useful  books  of  a  similar  character.  A  knowledge  of 
Prosody  is  not  required. 

Til. 

Instruction  for  Undergraduate  Students. 

CoFRSBs  OF  Instruction,  occupying  three  years,  are  arranged 
to  suit  the  requirements  of  various  classes  of  students.  The  first 
year's  work  is  the  same  for  all ;  during  the  last  two  years  the  in- 
itruction  is  chiefly  arranged  in  special  courses. 

The  special  courses  most  distinctly  marked  out  are  the  follow- 
ing :- 

Win  Chemistry; 

i^')  In  Civil  Engineering ; 

(e.)  In  Dynamic  (or  Mechanical)  Engineering ; 

(i)  In  Agricultare ; 

(e.)  In  Natural  History; 

({)  In  studies  preparatory  to  Medical  Studies; 

ii')  In  studies  preparatory  to  Mining  and  Metallurgy ; 

(h.)  In  Select  studies  preparatory  to  other  higher  studies. 

'Hie  arrangement  of  the  studies  is  indicated  in  t\\e  aivnexedL 
•eheme. 
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FRESHMAN  TEAR— INTRODUCTORY  TO  ALL  THE  COURSES. 

FtBOT  Term.  —  Oerman,  —  Whitnej's  Grammar  and  Reader.  EngUsh,  — 
Hadley's  Brief  History  of  the  English  Language;  Exercises  in  Composition. 
Maihematic8j — Plane  Analytical  Geometry.  Physics^ — Atkinson^s  Ganot,  with 
experimental  lectures.  Chemistry^ — Eliot  and  Storer's  Manual :  Laboratory  prac- 
tice.   EkmenUj/ry  Drawing^ — PriEKitical  Lessons  in  the  Art  School. 

Seookd  Term. — Language^  Physics,  Chemistry^  and  Drawing, — As  stated  above. 
MaOiemaUcSf — Elements  of  the  Theory  of  Numerical  Approximations ;  Solution  of 
Higher  Numerical  Equations ;  Methods  of  Interpolation.  Physical  Chography^ — 
Lectures. 

Third  Tkrm. — German  and  Physics, — As  stated  above.  Mathemaiics, — Ana- 
lytical (Geometry  in  Space ;  Spherical  Trigonometry.  Botany,-^TKy^%  Lessons.  Lec- 
tures. PoliL  Ecanomyj — Elementary  Lectures.  Drawing, — Orthographic  Pro- 
jection. 

For  the  Junior  and  Senior  years  the  students  select  for  them- 
selves one  of  the  following  courses : — 

(a.)  IN  CHEMISTRY. 

JUNIORYEAB. 

FtRST  Tbrh. — Theoretical  and  Organic  Chemisbry, — Lectures.  QwUitative  Anal- 
ysia^ — ^Fresenius.    Laboratory  Practice,     Blowpipe  Analysis.     German,    French, 

Seoond  Term. — Laboratory  Practice, — Qualitative  Analysis,  continued.  Quan- 
titative Analysis,  begun.  Mineralogy, — ^Blowpipe  Analysis  and  Determination  of 
Species.     Zoology, — Lectures.     German.    French, 

Third  Term. — Laboratory  Practice, — Quantitative  Analysis,  continued.  Mkier- 
alogy, — Lectures.    Zoology^ — Lectures  and  Excursions.     German.    Frendi. 

SENIOR     YUAB. 

First  Term. — Laboratory  Practice, — Volumetric  and  Organic  Analysia  Geology, 
— Dana's.     Zoology, — Lectures.     Excursions.     French. 

Second  Term. — Laboratory  Practice.  Mineral  Analysis  and  Assaying.  Agri- 
cultural Chemistry, — Recitations  and  Lectures  (optional).  Geology, — ^Dana's.  Met- 
aHurgy  (optional).    French    Zoology, — Lectures. 

Third  Term. — Laboratory  Practice.  Preparation  of  Thesis.  Agricultural  Chem- 
istry,— Lectures  (optional).  Geology, — Dana's.  Metallurgy  (optional).  Mineralogy 
(optional).     French.    Zoology, — Lectures. 

(b.)  IN   CIVIL  ENGINEERING. 
J  UNIOK   YEAR. 

First  Term. — Mathematics, — Di£Eerential  and   Integral  Calculus.     Descriptive 
(^feometry.     Surveying, — Field  Operations.    Drawing, — Binns'  Orthographio  Pro- 
jections.    German,    French. 
SeoondTsbm, — ^ifa(Atff7uiAk;9,— Integral  Calculus.   Rational  Mechanics.  Draimimg^ 
— Projoction  of  Shadows  and  PerspQCtivo.     Grermaiu    fVendL 
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Thibd  Tbrm. — MMemaUca,  Rational  Mechanics.  Descriptiyo  Geometry. 
Warped  Surfaces.  Surveying^ — Topographical.  Drawing^ — ^TopographicaL  Ger- 
nun.   Fhnch, 

SENIOR     T  EAR. 

fttST  TssLiL— Field  Engineering^ — Laying  out  Curves.  Location  of  line  of 
Bailroad,  with  calculations  of  Excavation  and  Embankment.  Hencks'  Field  Book 
for  Railroad  Engineers.  Civil  Eingineering, — Mahan's  Stone  OuUitig, — with 
graphical  problems.  Geology^ — Dana's.  Mineralogy, — ^Blowpipe  Analysis  and 
Determinative  Mineralogy.    Drawing^ — Architectural  and  Structural.    French. 

SscoND  Tebm. — Civil  Engineering^ — Resistance  of  Materials.  Bridges  and 
BooCs.  Building  Materials.  Astronomy^ — Loomis*s  Astronomy,  with  practical 
problems.    Mineralogy, — continued.     Geology, — D3mamic.    French. 

Third  Tebm. — Civil  Engineering, — Bridges  and  Roofs.  Stability  of  Arches  and 
Walk  Dynamics, — Principles  of  Mechanism.  Steam  Engine.  Hydraulics, — Hy- 
draulics and  Hydraulic  Motors. 

(a)  IN  DYNAMICAL  ENGINEERING. 

JUNIOR      YEAR. 

FissT  Term.— Analytical  Geometry  of  three  Dimensions.  Differential  Calculus. 
Descriptive  Geometry.     Instrumental  Drawing.     German.    French. 

SsooKD  Tebm.— Differential  and  Integral  Calculus.  Instrumental  Drawing. 
Germn.    French. 

Third  Tebm. — Mechanics.  Binns^  Second  Course  of  Drawing,  including  drawing 
of  gearing,  perspective,  sliades  and  shadows,  tinting,  construction  of  warped  sur- 
fsoee,  and  isometric  drawing.     German.    Frendi. 

SENIOR      YEAR. 

F1B8T  Term. — Drawing, — Construction  of  Machines  from  actual  measurements 
in  the  shops.  General  Theory  of  ifotkm,— Applications  of  this  theory  to  the  mo- 
tion of  bodies,  and  to  the  motions  of  parts  of  machines.  General  Theory  of  Gear- 
w^i^'amg,  connections  by  bands,  links,  cords,  and  hydraulic  connections. 
G«neral  principles  of  trains  of  mechanism.  Mechanical  powers.  Aggregate 
combinations  in  mechanism  (Rankine).  Theory  of  Valve  Motions  (Zeuner).  Applied 
Jfafta«iV», — Machinery  and  mill  work.  Dynamics  of  Machinery  (Rankine),  begun. 
f^rtwk     Geology. 

Sbcokd  Tebm. — Applied  Mechanics, — continued.  Dynamics  of  Machinery. — 
TbfoiT  of  Machines. — Special  applications  of  the  Theory  of  Machines  to  problems 
mvolTing  the  efficiency  of  machines  and  to  special  machines.  Materials  used  in 
^f^^ttnuiion,  their  composition  and  qualities,  iron,  steel  alloys,  wood,  animal  sub- 
■*»w»*.  Drawing  (construction  of  machines),  continued.  Theoi-y  of  Elasticity, — 
"inciples  of  construction  of  roof-trussos,  beams,  girders,  and  bridges.  Principles 
'^ng  to  resistance  to  torsion  of  shafts,  to  shearing,  and  to  stiffness  and  stability 
<rf  rtnictures.  (Rankine.)  Heat, — General  principles.  Application  of  principle 
<>^  >peciflc  heat  Action  of  bodies  under  the  influence  of  heat.  Chango  ol  ^taXA^ 
^•SBWgation.  Escp^xaion.  Applicationa  of  law  ot  Mariotte  and  Gay  l»M«»wi, 
G««  Yapora,  I^wB  of  ezpanaion.  Denaities.   Elastic  force  of  gaaoa  and  ^o^i^. 
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Quantities  of  heat  Latent  heats  of  fusion  and  evaporation.  Combustion^ — Quan- 
tities of  air  required,  nature  of  products,  heat  evolved.  Fud^ — Kinds  and  quantities 
transfer  of  heat.  Description  of  Steam  Generatof's^ — Principles  of  construction  of 
steam  generators.     Geology.    French. 

Thibd  Term. — Prime  Movers  in  General^ — Animal  Mechanics,  water  powers, 
heat  engines,  regulators,  dynamometers,  valves,  brakes,  fly-wheels,  governors, 
measurement  of  friction,  Ac.  WcUer  power  Engines, — Sources  of  water  power, 
measurement  of  supply.  Construction  of  conduits.  Measurements  of  flow.  Hy- 
draulic press.  Water  pressure  engines.  Water  Wheels, — Overshot,  undersliot, 
and  breast  wheels.  Reaction  wheels.  Turbine  wheels.  Wind  power.  Ileal 
Engines, — Principles  of  thermodynamics.  Air  engines.  Steam  engines.  Efficiency 
of  steam  and  air  engines.  Mechanism  of  steam  and  air  engines.  Drawing  of 
structures.    Metallurgy. 

(d.)  IN  AGRICULTURE. 

JUNIOR     YKAR. 

First  Term. — Theoretical  and  Organic  Chemistry, — Lectures.  Experimental  and 
Analytical  Chemistry, — in  their  Agricultural  applications.  Laboratory  Practice. 
Physical  Geography.  Mineralogy, — Blowpipe  Analysis  and  Determinative  Miner- 
alogy.    English.     Gernmn.     French. 

Second  Term. — Agricultural  Chemistry^ — Recitations.  Experimental  Chemistry^ 
— Laboratory  Practice.  Physical  Geography.  Mineralogy.  Lectures.  EnglisK 
German.     French. 

Third  Term. — Agricultural  Cliemistry, — Lectures.  IIorticulturQ  and  Kitchen 
Gardening, — Lectures.  Experimental  Chemistry, — Laboratory  Practice.  Botany 
and  Zoology, — with  Excursions.  i/tnera^y,^-continued.  English.  German. 
French. 

SENIOR     YEAR. 

First  Term. — Agriculture, — Cultivation  of  the  Staple  Crops  of  tlie  Northern 
States.  Agricultural  Zoology, — Origin  and  Natural  History  of  Domestic  Animals. 
Insects  useful  and  injurious  to  Vegetation.  Geology, — Dana^s.  Englisl^  French. 
Excursions, — Agricultura!,  Botanical,  etc. 

Seoond  Term. — Agriculture, — Stock  raising  and  principles  of  Breeding.     Geol 
ogy, — Dana's.     Human  Anatomy  and  Physiology, — Lectures.    English     French, 

Third  Term. — Rural  Economy, — History  of  Agriculture  and  Sketches  of  Hus- 
bandry in  Foreign  Countries.   Systems  of  Husbandry.    6^^^,— Dana's.    English. 

(e.)  IN  NATURAL  HISTORY. 

(Either  Geology,  Mineralogy,  Zoology,  or  Botany  may  be  made  the  principal 
study,  some  attention  in  each  case  being  directed  to  the  other  throe  branches  of 
Natural  History.) 

JUNIOR     YEAR. 

First  Term. — Chemistry, — Qualitative  Analysis.    Laboratory  Practice.     Reci- 
tations.    Miueraloffy, — Blowpipe  Analysis  and  Determinative  Mineralogy.    BE>tony, 
— Oray*a  Text-book;  Uae  of  the  Microscope.     Germon.    French. 
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SsooxD  Term. — Zoology^ — Laboratory  Practice.  Phyaiology^ — Huxley's.  Bot- 
dMy, — ^Laboratory  Practice:  Gray's  Text-book.  Mineralogy, — Lectures.  Physical 
Otography.     Chrman.    F^rench. 

Thibd  Tbbm. — Zoology^ — Laboratory  Practice.  Lectures,  Excursions  (land  and 
marine).  Botany, — Practical  Exercises,  Excursions.  Mineralogy^ — continued. 
German.    French, 

SENIOR      YEAR. 

Fnsrr  Term. — Geology j — Dana's.  Excursions.  Anatomy  of  Vertebrates, — 
Huxley's.  Zoology, — Laboratory  Practice.  Lectures.  Excursions.  Botany, — 
Herbarium  Studies.  Excursions.  Linguistics, — Whitney's  Language  and  the 
Sludy  of  Language.    French, 

Second  Tsbm. — Gcoto^,— Dana's.  Zoology, — Laboratory  Practice.  Lectures. 
Boiany, — Herbarium  Studies.  Cryptogamic  plants.  Botanical  Literature.  Essays 
in  Descriptiye  Botany.  Linguistics, — Whitney's  Language  and  the  Study  of  Lan- 
guage.    French. 

Third  Term. — Geology,  Zoology,  and  Botany — continued,  with  Excursions. 
Meteorology,    trench. 

Besides  the  regular  courses  of  recitation  and  lectures  on  structural  and  sys- 
tematie  Zoology  and  Botany,  and  on  special  subjects,  students  are  taught  to 
prepare,  arrange,  and  identify  collections,  to  make  dissections,  to  pursue  original 
investigations,  and  to  describe  Genera  and  Species  in  the  language  of  science. 
For  these  purposes,  large  collections  in  Zoology  and  Palaeontology'  belonging  to 
the  College  are  available,  as  are  also  the  private  botanical  collections  of  Professor 
Eaton. 

(1)  IN  PREPARATION  FOR  MEDICAL   STUDIES. 

Daring  the  Junior  year,  the  work  of  this  course  will  be  chiefly  under  the 
direction  of  the  instructors  in  Chemistry.  Especial  attention  ^ill  be  given  to 
qualitative  and  quantitative  analysis,  in  their  physiological  and  medical  bearings ; 
and  to  the  preparation  and  study  of  the  organic  proximate  elements.  In  the 
Senior  year,  the  work  will  be  chiefly  under  the  direction  of  the  Profesirors  of 
Zoology  and  Botany.  Attention  wiU  be  paid  in  Zoology  to  comparative  anatomy, 
embryology,  the  laws  of  hereditary  descent,  and  human  parasites ;  and  in  Botany 
to  a  general  knowledge  of  structural  and  physiological  Botany,  and  to  medicinal, 
food-producing,  and  poisonous  plants.     The  order  of  studies  is  as  follows : 


JUNIOR     YEAI{. 

FnsT  Term. — Chemistry, — Qualitative  Analysis,  Fresenius'.  Laboratory  Prac- 
tice. Recitations.  Mineralogy, — Blowpipe  Analysis  and  Determinative  Mineral- 
ogy.    German.^  French. 

SiooirD    Term. — Physiological    Chemistry, — Klein's    Handbook-       Laboratory 
Phictioe.     Recitations.     Physiology, — Huxley's.      iftn4^ra^o^,^-continued.     Ger- 
AM.    French. 
Thibd  Term. — Physiological  Chemistry, — Klein's.     Laboratory  Practice.     Reci- 
Zoology, — Lectures  and  Excursions.     Botany, — Lectures,  PTacUeaX  ^x- 
woA  Ibaear^onA    Maera&yy, — cont/nued.     German.    French. 
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SENIOR     YBAB. 

FiBST  Term. — OomparaHve  Anatomy  cmd  Phyaiohgy^ — ^Laboratory  Practice. 
Anatomy  of  Vertebraiea, — Huxley's.  A?to»y,~Practical  Exercises,  Lectures,  and 
Excursions.     Geology^ — Dana's.    Zoology, — Lectures  and  Excursions.     I\rench, 

Second  Term. — Comparative  Anatomy  and  Systematic  Zoology y — Lectures. 
Laboratory  Practice.  Botany^ — ^Lectures.  Laboratory  Practice.  Oeology^ — ^Dana's. 
Fyenck. 

Third  Term. — Comparative  Anatomy  and  Physiology, — ^Laboratory  Practice. 
Zoology,  Botany,  and  (Teofo^,— continued,  with  Excursions. 

(g.)  IN  STUDIES   PREPARATORY  TO   MINING  AND  METALLURGY. 

Young  men  desiring  to  become  Mining  Engineers,  can  pursue  the  regular 
course  in  Civil  or  Mechanical  Engineering,  and  at  its  close  can  spend  a  fourth 
year  in  the  study  of  metallurgical  chemistry,  mineralogy,  etc. 

(h.)  IN  THE   SELECT  STUDIES  PREPARATORY   TO  OTHER  HIGHER 

STUDIES. 

JUNIOR      YEAR. 

First  Term. — Mineraiogy, — Blowpipe  Analysis  and  Determinative  Mineralogy. 
Astronomy.  Physical  Geography.  English, — Early  English.  History, — Freeman's 
Outlines.     French.     German. 

Second  Term. — Mineralogy, — Lectures.  Astronomy.  Physical  Geography. 
English, — Chaucer,  Shakespeare.  History, — Freeman's  Outlines,  with  Lectures. 
German.     French. 

Third  Term. — Botany  and  Zoology, — ^Lectures  and  Excursions  and  Laboratory 
Practice.  English, — Shakespeare.  Political  Economy, — Walker's  Science  of 
"Wealth.     Germain.    French. 

8ENI OR     YE  A  R  . 

First  Term. — Geology, — Recitations  and  Excursions.  Botany, — ^Lectures,  Ex- 
cursions and  Laboratory  Practice.  Zoology, — Lectures  and  Excursions.  Lifi' 
guiiftics, — Whitney's  Language  and  the  Study  of  Language.  English, — Sliake- 
speare.  History, — Constitutional  History  of  the  United  States.  Lectures. 
Political  Economy, — Lectures.     French. 

Second  Term. — Geology  and  Zoology, — continued.  Linguistics, — ^Whitney's 
Language  and  the  Study  of  Languago.  PoliUcal  Economy, — ^Lectures.  English, — 
Shakespeare  and  Milton.  History,-— FoiiticaX  History  of  the  United  States. 
Lectures.    French. 

Third  Term. — Geology. — Recitations  and  Excursions.  Zoology, — ^Lecturea 
Meteorology.  English^ — Dryden  and  Pope.  History, — Lectures.  History  of 
Europe  since  1848.    PoliticcU  Economy^ — Lectures. 

Exercises  in  English  Composition  are  required  during  the  entire 
course  from  all  the  students.      Tiiu   preparation  of  graduation 
theses  is  among  the  duties  of  the  Senior  year. 
Lectures  ou  MiUtary  Science  and  Tactics  are  annually  given. 
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Drawing. 

The  course  in  drawing  extends  through  the  three  years.  During 
the  first  term,  and  half  of  the  second  term  of  Freshman  year,  the 
students  practice  free-hand  drawing  at  the  Art  School  building, 
under  the  direction  of  Professor  Niemever,  of  the  Yale  School  of 
the  Fine  Arts.  After  the  completion  of  the  course  in  free-hand 
drawing,  instruction  is  given  by  Mr.  F.  R.  Honey,  during  the 
second  half  of  the  year,  in  the  elementary  principles  of  instrumental 
drawing,  embracing  the  whole  of  Binn's  first  course  of  ortho- 
graphic projections,  and  Descriptive  Geometry  as  far  as  warped 
surfaces.     This  course  is  obligatory  upon  all. 

During  the  Junior  and  Senior  years,  instruction  in  drawing  is 
obligatory  only  on  the  students  in  Civil  and  Mechanical  Engin- 
e<*riDg.  In  the  former  year  the  system  of  instruction  embraces 
Binns^  second  course  in  orthographic  projections,  isometric  draw- 
ing, shades  and  shadows,  tinting,  perspective,  and  warped  sur- 
faces. By  this  method  all  the  problems  in  Descriptive  Geometry 
are  required  to  be  worked  out  on  the  drawing-board  instead  of 
the  black-board.  The  course  extends  through  the  entire  year, 
and  is  under  the  direction  of  Mr.  Honey, 

In  Senior  year,  students  are  required  to  apply  the  principles  of 
drawing  already  obtained  to  works  of  construction,  under  the 
general  supervision  of  the  Professors  of  Civil  and  of  Dynamic 
Engineering. 

Till. 

Methods  of  Instruction. 

The  instructions  of  this  institution  are  given  chiefly  in  small 
class  rooms,  recitations  or  familiar  lectures,  illustrated  by  the 
apparatus  at  the  command  of  the  various  teachers.  In  many 
studies  weekly  excursions  are  made  for  the  purpose  of  collecting 
tpecimens  and  examining  natural  phenomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  hours 
daily  in  well-appointed  laboratories,  under  the  direct  superinten- 
dence of  the  instructors,  and  are  guided  through  systematic 
courses  of  quantitative  and  qualitative  analysis,  assaying,  and  the 
blow-pipe  determination  of  minerals  and  ores. 

In  Botany,  during  the  summer  of  Junior  year,  exercises  in 
inalycing  and  identifying  plants  occur  two  or  three  times  a  v?^V^ 
followed  by  practice  in  writing  characters  and  descriptiotvft  oi 
f^astt  &tm  Jiving  BpecimeDB.     Students  are  shown  also  tW  \>^%\. 
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methods  of  collecting  and  preserving  for  future  study,  specimens 
of  Flowering  Plants,  Ferns,  Mosses,  AlgoB,  &c.  In  the  autumn 
term  of  Senior  year  the  work  of  the  summer  is  continued.  Stu- 
dents are  encouraged  to  pursue  special  lines  of  Botanical  investi- 
gation, and  varied  assistance  is  rendered  them  according  to  their 
needs.  The  final  examination  is  intended  to  show  what  they 
have  learned,  and  the  collections  they  have  made  are  considered 
to  be  of  minor  importance. 

In  Zoology  weekly  excursions  are  made  during  the  third  term 
of  Junior  and  first  term  of  Senior  year,  in  company  with  the 
instructors,  for  the  purpose  of  observing  the  habits  and  making 
collections  of  Marine,  fresh-water,  and  terrestrial  animals  of  all 
classes.  Each  student  is  required  to  prepare  and  present  for 
examination  a  collection  containing  a  specified  number  of  species, 
and  illustrating  the  various  classes  of  animals.  He  must  also  be 
able  to  pass  an  examination  upon  his  collection,  at  least  to  the 
extent  of  explaining  the  classes  and  orders  illustrated,  and  show- 
ing why  particular  specimens  belong  to  the  respective  classes. 

In  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  making  special  collections  of  rocks 
and  minerals.  Each  student  is  required  to  pass  a  satisfactory 
examination  on  his  collections  at  the  end  of  the  first  term  of 
Senior  year. 

In  addition  to  the  above,  a  course  of  lectures  is  given  every 
wint<?r  by  the  professors  of  the  school  and  others,  on  topics  of 
popular  interest. 

IX. 

Tuition  Charges. 

The  charge  for  tuition  is  $150  per  year,  payable,  $55  at  the 

beginning  of  the  first  and  of  the  second  term,  and  $40  at  the 

beginning  of  the  third  term.     The  special  student  of  Chemistiy 

has  an  additional  charge  of  $70  per  annum  for  chemicals  and  use 

of  apparatus.     He  also  supplies  himself  at  his  own  expense  with 

gas,  flasks,  crucibles,  etc.,  the  cost  of  which  should  not  exceed 

$10  per  term.     A  fee  of  $5  is  charged  members  of  the  Freshman 

Class  for  chemicals  and  materials  used  in  their  laboratory  prae- 

tice,  and  the  same  fee  is  required  from  all  who  take  the  practical 

exercises  in  Blow-pipe  Analysis  and  Determinative  Mineralogy. 

An  additional  charge  of  $5  is  annually  made  to  each  student  for 

the  use  of  the  CoWege  Reading  Room  and  Gymnasium. 

AAer  the  present  year  a  fee  of  $5  a  tetm  n?VS\  \>^  ^ViW^^  to  this 

BtndentB  in  the  Zoological  Laboratory. 
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X. 

Church  Sittings. 

Free  sittings  for  students  in  this  department  of  Tale  College 
are  provided  as  follows : 

In  the  Center  Church  (Cong.) :  Pews  Nos.  36  and  42,  in  the 
North  Gallery. 

In  the  Trinity  Church  (Epis.):  Pews  Nos.  175  and  177,  in  the 
North  Gallery. 

In  the  First  Methodist  Church  :  Pew  No.  78,  at  the  head  of  the 
West  Aisle  (below). 

Any  of  the  students  may  occupy  a  sitting  in  tliese  slips.  Those 
w  ho  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less,  in  the 
churches  above  mentioned,  or  in  any  other  church  of  any  denomi- 
nation, will  be  aided  on  application  to  the  Secretary  of  School 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  students  of  this  department. 

Degrees. 

Students  of  this  department,  on  the  recommendation  of  the  Gov- 
erning Board,  are  admitted  by  the  Corporation  of  Yale  College  to 
the  following  degrees.     They  are  thus  conferred : 

1.  Bachelor  of  Philosophy  :  on  those  who  complete  any  of 
the  three-year  courses  of  study,  passing  all  t'^e  examinations  in  a 
satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  a&  Bachelor  of  Philosophy,  including  the 
fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is  ten 
dollars ;  unless  the  person  taking  the  degree  is  also  an  academical 
graduate,  when  it  is  but  five  dollars. 

2.  Civil  Engineer  and  Dynamical  Engineer:  The  require- 
ments for  these  degrees  are  stated  on  pages  19  and  20. 

8.  Doctor  of  Philosophy  :  The  requirements  for  this  degree 
tre  stated  on  page  18. 

XII. 

Terms  and  Vacations. 

The  next  academic  year  begins  Thursday,  September  14,  1876. 
llie  vacations  correspond  with  those  of  the  Academical  Depart- 
ittpnt,  giving  two  weeks  at  Christmas,  two  weeks  in  the  Spniig^ 
•nd  eleven  weehs  in  the  Summer. 
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XIII. 

Announcement  in  Respect  to  State  Students. 

The  scholarships  established  in  this  School  in  consequence  of 
the  bestowal  upon  it  of  the  Congressional  grants  are  designed  to 
aid  young  men  who  are  in  need  of  pecuniary  assistance  in  fitting 
themselves  for  agricultural  and  mechanical  pursuits  of  life.  All 
applicants  must  be  citizens  of  Connecticut.  In  case  there  are 
more  applicants  than  vacancies,  candidates  will  be  preferred  who 
have  lost  a  parent  in  the  military  or  naval  service  of  the  United 
States,  and  next  to  these  such  as  are  most  in  need  of  pecuniary 
assistance :  and  the  appointments  will  be  distributed  as  far  as 
practicable  among  the  several  counties  in  proportion  to  their 
population.  The  Appointing  Board  for  the  current  year,  consist- 
ing of  the  Board  of  Visitors  of  the  State  and  the  Secretary  of 
the  School,  will  meet  on  June  27,  1876,  and  at  or  about  the  same 
time  in  the  year  1877,  due  notice  of  which  will  be  given  by  publi- 
cation in  every  county  of  the  State.  All  applications  should  be 
made  previous  to  that  time.  Blank  forms  for  application  will  be 
sent,  when  requested,  by  Professor  Gsorgb  J.  Brush,  Secretary 
of  the  Appointing  Board. 

Anniversary. 

The  Anniversary  of  the  School  is  held  on  Tuesday  of  the  Com- 
mencement week  in  Yale  College,  June  27,  1876,  when  selections 
from  the  graduation  theses  are  publicly  read.  The  degrees  are 
publicly  conferred  by  the  President  and  Fellows  of  Yale  College 
on  Commencement  Day. 
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REPORT  OF  THE  STATE  BOARD  OF  VISITORS. 


To  the  OenercU  Assembly  of  the  State  of  Connecticut : 

The  State  Board  of  Visitors  of  the  Sheffield  Scientific  School 
have  discharged  their  duties  for  the  current  year,  and  take  pleas- 
ure in  testifying  to  the  admirable  condition  and  efficiency  of  the 
institution,  and  to  the  rapid  advance  which  it  is  making  from 
year  to  year  under  its  very  able  and  energetic  managers.  It  is 
an  honor  to  the  State,  not  only  as  a  most  distinguished  school  of 
higher  education  in  the  arts  and  sciences,  but  as  contributing, 
even  in  an  economic  point  of  view,  to  the  development  and  pros- 
perity of  our  material  industries. 

The  State  has  twenty-seven  free  scholarships  in  this  school,  to 
which,  when  applications  are  in  excess  of  this  number,  the  Gov- 
erning Board  of  the  school  have  been  accustomed,  as  matter  of 
courtesy,  to  allow  three  more.  These  are  awarded  by  the 
Appointing  Board  to  young  men  fitting  themselves  for  agricul- 
tural, mechanical  or  manufacturing  occupations,  by  preference  to 
orphans  of  parents  who  decease  in  the  naval  or  military  service 
of  the  United  States,  and  next  to  such  as  are  in  need  of  pecuniary 
assistance  in  fitting  themselves  for  the  above  named  pursuits. 
By  law  they  are  to  be  distributed  among  the  several  counties  of 
the  State  according  to  population.  Either  through  ignorance  of 
these  noble  provisions,  or  for  some  cause  less  creditable,  some  of 
the  counties  of  the  State  are  not  only  without  their  proper  pro- 
portional representation  in  the  school,  but  without  any  represen- 
tation at  all.  These  scholarships,  for  want  of  other  applicants, 
are  largely  shared  by  the  people  of  New  Haven  county,  who 
have  the  good  sense  to  appreciate  what  the  people  of  too  many 
other  counties  seem  to  ignore  or  undervalue.  That  such  oppor- 
tunities of  higher  popular  education  in  one  of  the  most  accom- 
plished scientific  schools  in  the  country,  offered  without  money 
and  without  price,  should  almost  go  a-begging  here  m  CoiwiecXv 
cat,  is  DO*  altogether  creditable  to  the  State.     The  Boat^i  ol 
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Visitors  take  this  occasion  through  the  Legislature  to  remind  the 
people  of  the  State  that  there  are  twenty-seven  gratuitous  scholar- 
ships in  this  school  which  belong  to  them,  and  that  they  are  to  be 
had  by  deserving  applicants  for  the  asking. 

The  endowment  held  by  the  Commissioner  of  the  School  Fund 
tor  the  use  of  the  Sheffield  Scientific  School,  originally  invested 
in  United  States  bonds,  was,  in  1866,  directed  to  be  invested  iu 
State  bonds.  Nineteen  ($19,000)  of  these  bonds  were  redeemed 
by  the  State  in  June  last.  The  Commissioner,  doubtful  of  his 
authority  to  reinvest,  caused  the  proceeds  to  be  placed  on  deposit 
at  4  per  cent,  interest.  This  has  resulted  in  a  partial  loss  of 
income  to  the  fund.  This  loss  the  State  is,  by  the  terms  of  the 
act  of  Congress  conferring  the  fund  and  of  the  act  of  the  State 
accepting  it,  bound  to  repair.  We  recommend  the  immediate 
investment  of  the  fund  at  the  highest  rate  of  interest  consistent 
with  its  safety,  and  that  the  State  meantime  make  good  the 
shrinkage  of  revenue  arising  from  failure  to  reinvest. 

The  report  of  the  Governing  Board  of  the  school,  which  is 
hereto  annexed,  will  supply  the  Assembly  with  all  needed  infor- 
mation in  regard  to  the  condition,  progress  and  working  of  the 
institution. 

By  order  of  the  Board  of  Visitors. 

R.  D.  HUBBARD, 

JPresident. 
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The  Eleventh  Animal  Report  of  the  Sheffield  Scientific  School 
was  presented  to  the  Legislature  in  June,  1876,  and  embraced  the 
history  of  the  institution  during  the  twelve  months  immediately 
preceding.  In  consequence  of  the  change  which  had  taken  place 
in  the  time  of  meeting  of  the  Legislature,  no  inspection  by  the 
State  Board  of  Visitors  had  been  made  in  the  short  time  which 
had  elapsed  between  the  two  sessions  of  the  legislative  assembly ; 
and  the  Governing  Board  of  the  School  were  advised  by  the  then 
Governor  to  submit  their  next  report  at  the  opening  of  the  session 
in  January,  1878.  The  twelfth  Annual  Report  will  accordingly 
embrace  an  account  of  the  School  during  the  last  half  of  the  year 
1876,  and  the  whole  of  the  year  1877. 

The  Pbabodv  Museum. 

At  the  date  of  the  last  Report,  it  was  mentioned  that  the  in- 
stmction  in  Mineralogy  had  at  that  time  been  already  transferred 
to  the  Peabody  Museum.  This  was  soon  followed  by  the  transfer 
of  the  instruction  given  in  various  other  departments.  In  tiie 
autumn  of  1876,  the  laboratories  of  Biology  (including  Zoology 
and  Comparative  Anatomy),  as  well  as  the  laboratories  of  Geology 
and  Mineralogy,  were  opened,  and  from  that  time  all  the  instruc- 
tion given  by  the  School  in  these  various  subjects  has  been  carried 
on  in  the  Museum. 

Change  in  the  Corps  op  Instructors. 

It  is  with  great  regret  that  the  Governing  Board  are  under  the 
necessity  of  announcing  the  loss  from  the  corps  of  instructors  of 
Professor  William  P.  Trowbridge,  who  in  1877   accepted  \)[ve 
pofiitioD  of  head  of  the  Engineering  Department  of  Co\\im\>\at 
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College,  N.  Y.,  and  in  conseqaence  resigned  the  chair  of  DyDamio 
Engineering,  of  which  he  was  the  first  incumbent.  His  place  was 
filled  at  the  commencement  of  1877  by  the  election  of  A.  Jay 
DuBois,  who  was  at  that  titne  Professor  of  Civil  Engineering  in 
Lehigh  University.  Mr.  DuBois  was  graduated  at  the  Sheffield 
Scientific  School  in  1 869,  and  pursuing  in  it  for  the  four  following 
years  courses  of  graduate  study,  received  in  1870  the  degree  of 
Civil  Engineer,  and  in  1873  that  of  Doctor  of  Philosophy.  He 
subsequently  spent  two  years  in  Europe  in  the  further  prosecution 
of  his  special  engineering  studies,  and  on  his  return  to  this  country 
was  called  to  the  chair  of  Civil  Engineering  in  Lehigh  University, 
and  during  his  connection  with  that  institution  wrote  a  treatise 
on  Graphical  Statics,  and  translated  and  edited  the  second  volume 
of  Weisbach's  Mechanics. 

Instruction  in  Biology  as  a  Preparation  for  Mrdigal 

Studies. 

The  course  in  Biology,  as  a  preparation  for  Medical  Studies, 
has  now  attained  to  such  dimensions,  and  has  proved  so  decided 
a  success,  that  it  seems  eminently  proper  that  in  this  Annual 
Report  an  account  should  be  given  of  its  origin  and  history,  and 
the  objects  which  it  was  destined  to  fulfill.  The  insufficiency  of 
the  preparation  of  most  of  the  students  who  attend  our  medical 
schools  and  the  generally  admitted  low  standard  of  medical  edu- 
cation, resulting  very  largely  from  this  want  of  preparation,  had 
early  attracted  the  attention  of  the  Goveraing  Board  and  led 
them,  after  considerable  deliberation,  to  arrange,  and  to  announce 
in  the  Annual  Report  for  1869-70,  a  new  course  of  instruction 
intended  specially  to  provide  efficient  preparation  for  medical 
studies.  Several  students  at  once  availed  themselves  of  the 
opportunity  thus  offered,  and  in  1872,  two  were  graduated  and  at 
once  entered  upon  their  strictly  professional  studies.  Since  the 
first  announcement  important  changes  have,  from  time  to  time, 
been  made  in  the  instruction  given,  and  there  has  been  a  constant 
increase  in  the  number  of  regular  undergraduate  students  taking 
the  course,  while  a  considerable  number  of  graduate  and  special 
students  have  pursued  the  whole  or  a  part  of  the  studies  pre- 
scribed. Still  it  is  believed  that  the  advantages  of  such  a  course 
of  study  are  not  so  well  nor  so  widely  understood  as  they  deserve 
to  he,  and  that  it  is  desirable  that  a  fuller  statement  of  the  aim 
and  object  of  the  course  should  be  made. 
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That  some  preparation  beyond  that  usually  acquired  at  the 
"  cammon  school"  is  needed  for  profitable  entrance  upon  medical 
studies  is  taken  for  granted.     Even  those  medical  schools  which 
practically  require  no  examination  for  entrance,  usually  recognize 
this  in  the  shortening  of  the  required  term  of  study  for  those 
students  who  have  received   a  baccalaureate  degree.      In   one 
sense,  any  course  of  study,  in  as  much  as  it  is  disciplinary,  is  a 
preparation  for  medical  as  well  as  for  any  other  studies,  but  no 
argnment  is  needed  to  show  that  purely  mental  training,  which 
may  be  the  best  preparation  for  theological  or  legal  studies,  for 
instance,  is  a  very  imperfect  preparation  for  the  study  of  medicine. 
As  a  rule,  the  student  while  at  the  medical  school  has  very  little 
time  or  opportunity  for  the  training  of  the  senses  and  the  acquisi- 
tion of  the  power  of  accurate  observation  which  are  so  evidently 
requisite  in  the  practice  of 'medicine  or  surgery.     And  if  this 
special  training  is  essential  to  the  successful  practice  of  medicine, 
it  is  also  an  almost  indispensable  aid  in  the  acquisition  of  the 
technical  knowledge  and  skill  required  of  the  practitioner.     The 
training  which  is  to  furnish  the  special  discipline  for  the  practice 
of  medicine  or  surgery  should  therefore  as  largely  as  possible 
precede  the  medical  studies  themselves.    The  study  of  the  meth- 
ods of  modem  scientific  investigation  and  their  practical  appli- 
cation in  the  laboratory,  unquestionably  furnish  the  best  and 
Iciest  means  for  this  kind  of  training.     A  still  more  apparent 
idvantage  of  this  class  of  studies  is  that  they  may  readily  be  made 
to  famish  the  best  groundwork  for  the  special  medical  education. 
The  shortness  of  the  usual  term  of  instruction  in  the  medical 
schools  does  not  allow  the  introduction  of  even  the  most  essential 
preliminary  studies,  so  that  the  ordinary  student  is  often  forced 
to  take  up  studies  which  he  is  not  qualified  to  pursue.     As  an 
illustration,  a  thorough  acquaintance  with  the  elements  of  physics 
And  chemistry  is  essential  for  understanding  the  first  principles  of 
physiology,  and  yet  neither  physics  nor  chemistry  has  properly 
anyplace  in  the  curriculum  of  the  medical  school,  and  cannot  well 
he  taught  the  student  already  grappling  with  subjects  presup- 
posing a  knowledge  of  them.     The  elements  of  these  important 
studies  should  be  mastered  before  the  medical  school  is  entered, 
and  when  studied  practically  in  the  laboratory,  as  only  they  can 
properly  be  studied,  they  also  give  training  in  scientific  method 
ttd  manipulation,  which  is  so  essential  both  to  the  student  awd 
prsctitioner  of  medicine. 
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There  is  no  necessity  for  discnssiiig  the  need  of  general  literary 
and  scientific  studies  in  a  course  of  preparation  for  the  medical 
school.  In  the  Scientific  School  such  studies  run  through  all  the 
courses  of  instruction  and  are  made  obligatory  upon  all  students. 
The  knowledge  of  German  and  French  thus  ac<)uired  is  also  of 
special  additional  value  to  the  medical  student  by  enabling  him 
to  make  use  of  the  important  technical  works  in  those  languages. 

A  brief  outline  of  the  course  of  instruction  in  biology  as  now 
conducted  is  given  in  the  Programme  of  Studies  accompanying 
this  Report,  but  a  somewhat  fuller  explanation  of  that  portion  of 
the  instruction  bearing  particularly  upon  medical  pursuits  may 
properly  be  given  here.  During  the  first  year,  which  is  intro- 
ductory to  all  the  courses,  besides  German,  English  and  mathe- 
matics, the  student  has  recitations  and  experimental  lectures  id 
physics,  elementary  chemistry  with  {>ractical  work  in  the  labora- 
tory, elementary  drawing,  and  elementary  botany,  and  also  lectures 
on  physical  geography  and  political  economy.  With  the  second 
year  the  special  biological  studies  begin,  and  during  the  rest  of 
the  course  the  student  spends  a  portion  of  each  day  in  practical 
work  in  the  laboratory. 

During  the  entire  second  year  the  laboratory  work  for  five  days 
in  the  week  is  confined  exclusively  to  chemistry :  the  first  term  to 
inorganic,  the  second  to  physiological  and  toxicological  chemistry. 
At  the  beginning  of  the  year  the  student  who,  from  his  study  of 
elementary  chemistry  is  prepared  to  enter  understandingly  upon 
a  course  of  laboratory  work,  is  taught  the  reactions  of  the  different 
elements  of  inorganic  matter  and  to  verify  by  actual  observation 
the  statements  made  in  the  text  book  concerning  the  elements 
studied.  Thus  habits  of  observation,  so  important  to  a  medical 
man,  are  formed  and  the  power  of  tracing  to  their  rightful  sources 
many  of  the  phenomena  of  nature,  together  with  a  knowledge  of 
inorganic  chemistiy,  is  acquired :  a  necessary  step  preceding  the 
more  important  study  of  the  chemistry  of  the  body.  After  a  cer- 
tain amount  of  work  has  been  performed  in  the  study  of  reactions, 
unknown  substances  are  given  the  student  to  analyze,  thus  calling 
into  use  the  knowledge  acquired  and  familiarizing  him  with  the 
modus  operandi  of  qualitative  analysis  while  at  the  same  time 
habits  of  self-reliance  are  formed.  The  plan  of  thus  working  out 
results  in  the  laboratory  by  the  aid  of  established  facts  not  only 
serves  as  a  drill  in  the  manipulation  and  practical  workings  or 
chemical  analysis,  but  also  has  the  good  effect  of  fixing  the  faots 
themselves  w  even  the  most  obluae  m\ud. 
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Having  spent  one  term  of  the  year  in  the  study  of  inorganic 
chemistry  in   the  form   of  qualitative  analysis,  the   student  is 
removed  to  a  laboratory  fitted   up  especially  for  the  study  of 
physiological  chemistry,  where  the  chemistry  of  the  body  is  as 
thoroughly  studied  as  the  amount  of  time  will  allow.     Each  stu- 
dent, supplied  with  the  necessary  apparatus  and  reagents,  sepa- 
rates for  himself,  under  the  guidance  of  an  instructor,  the  proxi- 
mate principles  from  the  different  tissues  and  fluids  of  the  body, 
examines  and  compares  them  one  with   another,   studies  their 
in^vidaal  characteristics  and  familiarizes  himself  with  all  their 
properties.      Commencing  with  albuminous  matter,  students  are 
carried  on  in  their  work  to  the  chemical  examination  of  connective 
tissue,  muscular  tissue,  fiesh  extracts  and  brain  tissue.     Blood  and 
bile  are  likewise  examined.    Students  also  study  the  urine  in  health 
And  disease,  making  microscopic  examinations  of  deposit,  learning 
to  distinguish  casts,  and  familiarizing  themselves  with  all  other 
abooraial  appearances,  and  finally  they  are  taught  to  make  a 
complete  analysis  of  this  most  important  diagnostic  fluid. 

The  value  of  such  a  course  of  study  preliminary  to  medical 
starliefl  cannot  be  overestimated.  Too  little  attention  is  paid  to 
physiological  chemistry  in  our  medical  schools;  not  perhaps  so 
niQch  from  a  lack  of  appreciation  of  its  value  as  from  a  lack  of 
time;  the  more  pressing  need  of  proficiency  in  anatomy,  surgery, 
uid  kindred  subjects  not  allowing  time  for  its  study.  In  the  curri- 
colom  of  most  medical  schools  we  see  chemistry  as  one  of  the 
objects  taught,  but  a  little  investigation  will  reveal  the  fact  that 
the  chemistry  bo  taught  is  crowded  into  a  term's  work,  and  that 
of  the  most  elementary  character  to  supply  the  need  of  students 
Dot  versed  in  the  first  principles  of  this  most  important  science. 
The  remedy  lies  not  so  much  with  the  medical  school,  unless  it  be 
in  demanding  a  more  thorough  and  suitable  preparation,  as  with 
the  preparatory  course. 

Again  the  microscopic  examination  of  crystals,  sections  of  cal- 
coH,  blood  crystals  and  cor})uscles,  fluids,  and  solids  in  health  and 
disease  constitutes  an  important  feature  of  this  course  and  one  the 
importance  of  which  will  be  at  once  recognized.  Besides  practical 
work  in  this  direction  a  course  of  lectures  on  the  use  of  the  micro- 
scope is  delivered  by  Professor  Brewer  during  the  second  term, 
laboratory  work  in  physiological  chemistry  is  supplemented  by 
recitaUons  and  lectures  on  the  classification  of  the  proximate  \)rvu- 
^kfL    Instrnction  is  also  given  in  toxicology,  a  subject  to  n?\\\Av 
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our  medical  schools  have  time  to  pay  but  little  attention.  Both 
the  mineral  and  alkaloid  poisons  are  carefully  studied,  their  princi- 
pal reactions  are  worked  out  and  students  are  taught  how  to  apply 
delicate  tests  and  to  separate  both  the  mineral  poisons  and  alka- 
loids from  organic  mixtures.  Lectures  are  also  given  on  the 
classification  of  poisons,  methods  of  preparation  from  tlie  vegetable 
and  mineral  kingdoms,  effects  on  the  animal  system,  fatal  dose, 
and  antidotes.  Arrangements  are  also  made  whereby  graduate 
students  can  spend  a  portion  of  another  year  in  quantitative  anal- 
ysis of  urine  and  in  supplementing  their  knowledge  of  toxicology. 
During  the  third  year  the  laboratory  work  for  either  four  or 
five  days  in  the  week  is  devoted  specially  to  comparative  anatomy 
and  histology.  The  student  himself  dissects  specimens  of  a  num- 
ber of  different  animals  and  is  required  to  make  careful  sketches 
and  records  of  his  work;  he  also  examines  the  different  animal 
tissues  with  the  microscope,  makes  microscopical  preparations  and 
is  taught  the  methods  of  anatomical  and  histological  investigation. 
The  object  sought  is  not  so  much  the  storing  of  the  mind  with  the 
minor  facts  of  anatomy  as  training  in  the  methods  of  the  investi- 
gations by  which  the  facts  and  principles  of  anatomy  and  histol- 
ogy have  been  established.  Still  the  anatomy  and  histology  of  the 
higher  animals  is  so  nearly  identical  with  that  of  man  that  all  the 
more  important  features  in  the  structure  of  the  human  body  may 
be  learned  from  the  dissection  of  common  animals,  and  so  the 
knowledge  of  anatomy  acquired  is  an  important  direct  assistance 
to  the  student  in  the  lecture  or  dissecting  room  of  the  medical 
school.  Much  stress  is  laid  upon  the  acquisition  of  facility  in  the 
use  of  the  microscope,  not  only  on  account  of  the  extensive  and 
increasing  use  of  this  instrument  in  medical  practice,  but  also 
because  it  familiarizes  the  student  with  the  use  of  delicate  and 
accurate  instruments  and  trains  the  hand  and  eye  to  their  use. 
Instruction,  by  means  of  recitations  accompanied  by  demonstra- 
tions" and  practical  exercises,  is  given  in  human  physiology  and  in 
the  general  anatomy  of  the  higher  animals,  with  the  view  of  fixing 
the  elementary  principles  of  these  subjects  in  the  mind.  The 
laboratory  work  one  day  each  week,  for  two-thirds  of  the  year,  is 
given  to  the  practical  study  of  botany,  in  which  instruction  is  also 
given  by  lectures.  During  the  year  instruction  by  lectures  is 
given  also  in  syntematic  zoology  and  in  the  laws  of  heredity  and 
the  principles  of  breeding. 
A  special  effort  is  made  to  have  the  tbesia^  which  every  student 
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18  reqaired  to  prepare  before  graduation,  based  on  some  original 
inveatigation  carried  out  by  himself,  in  order  to  give  him,  if  possi- 
ble, that  experience  and  self-reliance  which  can  come  only  from 
iDdependent  work,  and  that  discipline  which  is  gained  by  the 
systematic  arrangement  and  presentation  of  any  series  of  facts. 
This  effort  has  succeeded  so  well  that  several  of  the  theses  of  the 
graduates  in  this  course  have  been  essays  of  permanent  scientific 
value. 

For  the  practical  work  in  comparative  anatomy,  etc.,  a  large 
and  excellently  lighted  laboratory  in  the  Peabody  Museum  fur- 
nishes ample  accommodations.     Professor  Eaton's  laboratory  in 
North  Sheffield  Hall  affords  similar  facilities  for  botanical  work. 
Students  are  supplied  with  microscopes  and  the  materials  needed 
to  prosecute  their  practical  studies.     While  it  is  not. believed  that 
the  instruction  in  this  course  thus  far  has  materially  suffered  from 
the  want  of  apparatus  and  the  means  of  illustration  necessary  for 
the  use  of  the  students  and  the  instructors,  there  is  urgent  need 
of  some  permanent  provision  for  such  wants,  which  it  does  not  at 
present  seem  possible  to  meet  from  the  available  funds  of  the 
school     Such  provision  would  become  a  necessity  should  the 
number  of  students  selecting  this  course  be  much  increased,  for 
all  the  microscopes  and  much  of  the  other  apparatus  of  instruction 
Qsed  in  one  of  the  departments  of  the  course  are  at  present  fur- 
nished at  the  private  expense  of  one  of  the  instructors,  who  cannot 
be  expected  to  increase  the  amount  of  such  expenditure. 

Connecticut  Agricultural  Experiment  Station. 

At  its  last  session,  the  State  Legislature  authorized  the  estab- 
Iisbment  of  the  Connecticut  Agricultural  Experiment  Station,  with 
a  Board  of  (Control  consisting  of  eight  members,  one  of  whom,  by 
the  provisions  of  the  act,  was  to  be  elected  by  the  Sheffield  Scien- 
tific School.  In  accordance  with  this  requirement,  the  Governing 
Board  chose  as  a  member  of  this  body  Professor  Wm.  H.  Brewer. 
As  this  School  was  already,  and  was  designated  by  statute  as  the 
State  College  of  Agriculture  and  the  Mechanic  Arts,  there  seemed 
to  be  a  special  propriety  on  its  part  in  offering  accommodations 
to  the  Station.  This  was  accordingly  done,  and  the  offer  was 
accepted  by  the  Board  of  Control.  Professor  S.  W.  Johnson,  who 
held  the  chair  of  Agricultural  Chemistry  in  this  School,  was  elected 
Krector  of  the  Station,  and  the  following  changes  were  m^8A<&  Vu 
the  t^mngement  of  the  room  in  Sheffield  Hall  for  its  acconmio^L^r 
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tion.  The  two  rooms,  closet  and  veBtibnIe  on  the  first  floor  of  the 
east  wing,  lately  occupied  by  the  Mineralogioal  Laboratories,  were 
rearranged  and  fitted  up  for  the  use  of  the  Station,  the  changes 
and  sewer  connections  made  necessary  by  this  involving  a  direct 
outlay  for  plumber,  gaf^fitter  and  carpenter  bills  of  about  $550. 
In  addition,  all  the  apparatus  used  in  the  laboratory,  except  such 
as  has  been  constructed  for  special  investigations,  and  those  owne<l 
by  the  officers  of  the  Station,  has  been  loaned  by  the  School  thus 
far,  without  which  it  would  have  been  simply  impossible  to  cany 
on  the  analytical  and  other  chemical  work  which  it  was  required  to 
perform.  To  make  the  accommodations  as  complete  as  possible, 
Room  No.  1,  heretofore  used  as  a  recitation  room  for  mathematicfi, 
has  been  given  up  to  the  chemical  department,  and  the  instruction 
in  mathematics  has  been  transferred  to  North  Sheffield  HalL 

Funds. 

The  general  prostration  in  the  business  interests  of  the  country, 
and  the  consequent  decline  in  the  value  of  investments  having  to 
a  certain  extent  affected  the  resources  of  the  School,  the  Govern- 
ing Board  felt  it  necessary  to  take  some  decided  action  towards 
keeping  the  expenditures  within  the  income.  No  other  resource 
seemed  to  them  to  be  open,  without  injuring  the  efficiency  of  the 
institution,  than  to  cut  down  their  own  salaries ;  and  accordingly 
at  the  Commencement  of  1876,  the  permanent  professors  of  the 
School  gave  up  each  $400  of  his  salary.  The  reduction  went 
into  effect  the  following  Academic  year,  and  is  likely  to  be  neces- 
sary for  several  years  to  come ;  and  has,  moreover,  been  followed 
by  a  reduction  of  all  the  running  expenses  of  the  institution  to 
the  very  lowest  point  compatible  with  a  successful  prosecution  of 
the  studies  of  the  various  courses. 

In  connection  with  this,  one  important  fact  needs  to  be  brought 
to  the  attention  of  the  Legislature. 

The  income  of  the  School  from  the  fund  derived  from  the  sale 
of  public  lands,  given  to  the  State  by  Congress  for  the  aid  of  Col- 
leges of  Agriculture  and  the  Mechanic  Arts,  has  this  year  been 
somewhat  diminished  by  the  circumstance  that  the  State  Treas- 
urer has  paid  off  certain  of  the  State  Bonds  In  which  the  fund  was 
invested.  The  Commissioner  of  the  School  Fund,  to  whom  this 
fund  is  intrusted  by  the  State,  has  assumed  that  he  has  not  power 
to  re-invest  without  further  legislative  action,  and  it  is  presumed) 
if  neceBsaryf  snch  action  will  be  taken  by  the  legislature,  and  the 
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deficit  of  interest  will  be  made  good  to  the  institution.  By  the 
Act  of  Congress  under  which  the  State  received  this  gift,  it  is 
provided  that  ^*  If  any  portion  of  the  fund  invested,  or  any  portion 
of  the  interest  thereon,  shall  by  any  action  or  contingency  be 
diminished  or  lost,  it  shall  be  replaced  by  the  State  to  which  it 
belongs,  so  that  the  capital  of  the  fund  shall  remain  forever  undi- 
minished, and  the  annual  income  bhall  be  regularly  applied  without 
diminution  to  the  purposes  mentioned.'* 

Gifts. 

During  the  past  year  the  institution  has  received  a  legacy  of 
£1,000,  the  gift  of  the  late  Mrs.  Susan  K.  Higgin,  of  Quarry  Bank, 
West  Derby,  LiverpooL  The  trustees  of  this  fund  have  directed 
that  it  should  be  added  to  the  former  generous  gii't  of  £5000 
made  by  Mrs.  Higgin  in  1871,  and  that  the  income  of  the  whole 
amount  should  be  devoted  to  the  support  of  the  Higgin  Profes- 
sorship of  Dynamic  Engineering.  The  Corporation  have  also 
received  in  trust  for  the  Scientific  School  a  legacy  of  five  hundred 
dollars  from  the  estate  of  the  late  Morris  Tyler. 

It  ought  perhaps  also  to  be  added  here,  that  the  executor  of  the 
estate  of  the  late  Edward  A.  Mitchell,  has  paid  to  the  Treasurer 
ID  advance  the  balance  of  four  years  subscription  to  the  income  of 
the  School,  six  annual  payments  of  two  hundred  and  fifty  dollars 
Wing  been  made  during  Mr.  Mitchell's  lifetime. 

Through  the  generosity  and  energy  of  Mr.  Willard  N.  Pratt, 
of  the  Class  of  1877,  the  geological  collection  has  received  a  very 
large  fossil-tree  stump  from  the  mines  of  the  Blossburg  Coal 
Company  at  Amot,  Tioga  Co.,  Penn.  The  specimen  was  ex- 
humed about  three-quarters  of  a  mile  from  the  entrance  of  the 
mine,  and  229  feet  below  the  surface  of  the  mountain.  It  is 
twenty-six  inches  in  diameter  at  the  top  and  the  roots  spread  out 
two  or  three  feet  on  each  side,  making  it  seven  to  eight  feet  in 
^meter  at  the  base.  The  whole  weighs  over  two  tons,  and  the 
specimen  is  now  deposited  for  exhibition  in  the  main  hall  of 
Peahody  Museum.  Mr.  Pratt  not  only  incurred  the  expense  of 
getting  out  this  grand  specimen,  but  gave  the  matter  his  personal 
fioperintendence  and  secured  its  iree  transportation  by  railroad  to 
New  York  City. 

yrom  the  United  States  Department  of  Agriculture,  a  collec- 
tion has  been  received  of  specimens  of  woods  of  the  Umled  S>\.sA^^^ 
amoQotii?^  to  one  hundred  and  thirty-four  (134)  specVea,  coWecVe^i 
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under  the  direction  of  Dr.  Geo.  Vasey,  of  the  Botanic  Depart- 
ment. The  specimens  have  been  placed  on  exhibition  in  the  east 
wing  of  Sheffield  Hall. 

From  Dr.  Jose  de  Saldanha,  Director  of  the  Botanic  Gardens 
of  Rio  Janeiro  and  late  Brazilian  Commissioner  to  the  Centennial 
Exhibition,  a  gift  was  received  of  Brazilian  ornamental  woods, 
fibres,  rubber  and  other  crude  forest  products. 

A  collection  of  starches  from  a  considerable,  number  of  species, 
from  the  collections  of  several  countries  at  the  late  International 
Exhibition,  and  representing  a  considerable  number  of  species, 
has  also  been  added  to  the  chemical  collection. 

Additions  to  the  Zoological  (/Ollections. 
A.  £.  Yebrill,  Curator;  W.  H.  Patton  and  B.  B.  Wii^ON,  Assistants. 

During  the  eighteen  months,  since  the  last  report  was  written, 
all  the  available  time  of  the  curator  has  been  devoted  to  the  mov- 
ing  of  the  Zoological  collections,  which  were  previously  stored  in 
several  different  buildings,  into  the  Peabody  Museum  and  to 
overhauling,  storing,  and  arranging  them  there.  A  large  amount 
of  time  was  also  devoted,  both  by  Professor  S.  L  Smith  and  the 
curator,  to  the  making  of  the  plans  for  the  cases  and  other  furni- 
ture of  the  Zoological  department  (third  fioor)  of  the  museum. 
The  summer  vacation  of  1876  was  also  devoted  to  moving  the 
collections  and  similar  work.  Consequently  the  curator  has  been 
able  to  do,  during  all  this  time,  very  little  in  the  way  of  scientific 
investigation,  nor  has  he  been  able  to  keep  up,  to  any  great  ex- 
tent, the  system  of  exchanges.  At  the  present  time,  however, 
the  cases  in  the  Zoological  department  are  nearly  all  filled  and 
the  arrangement  of  the  collections  is  well  advanced.  In  the 
arrangement  of  the  collection  the  curator  has  been  greatly  aided 
by  Professor  S.  I.  Smith,  who  volunteered  to  arrange  the  Crus- 
tacea ;  by  Mr.  Patton,  who  has  taken  charge  of  the  insects ;  and 
by  Mr.  Wilson,  who  has  assisted  in  arranging  the  shells,  fishes, 
reptiles,  Ac.  Professor  W.  D.  Whitney  and  Mr.  C.  H.  Merriam 
have  also  given  assistance  in  the  identification  and  arrangement 
of  the  birds.  We  are  also  much  indebted  to  the  skill  of  Mr.  E. 
H.  Hawley,  who  has  neatly  mounted  many  of  the  corals  and  other 
specimens. 

During  the  last  summer  vacation,  the  curator,  by  invitation  of 
^rpftworiSL  F.  Bairdi  Commissioner,  took  charge  of  the  dredging 
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operations  of  the  U.  S.  Commission  of  Fish  and  Fisheries,  as  in 
previoQs  years.  Mr.  E.  B.  Wilson  acted  as  special  assistant,  dur- 
ing this  expedition.  Very  extensive  explorations,  both  with 
dredge  and  trawl,  were  made  in  Massachusetts  Bay,  off  Salem ; 
in  the  deepest  parts  of  the  Gulf  of  Maine ;  off  Nova  Scotia ;  and 
near  Halifax.  Many  very  interesting  additions  to  the  American 
fonna  were  made,  both  of  fishes  and  invertebrates,  and  very  ex- 
tensive collections  were  obtained.  All  of  the  invertebrates,  as  in 
former  years,  were  deposited  here  for  examination  and  reports, 
and  for  subsequent  distribution  of  the  duplicates  to  other  muse- 
ums, when  a  complete  series  will  be  retained  here  and  deposited 
m  the  museum  by  the  curator,  as  a  part  of  the  special  collections 
designed  to  illustrate  the  ZoOlogy  of  New  England. 

Professor  W.  D.  Whitney  presented  a  very  valuable  collection 
of  about  160  New  England  birds,  beautifully  mounted  by  himself, 
and  deposited  for  several  years  past  in  the  Scientific  SchooL  Ele 
has,  also,  recently  made  several  additions  to  it, — among  them  a 
golden  eagle.  This  collection  includes  a  wild  turkey,  killed  on 
Mt  Tom,  Mass.,  Nov.,  1847,  which  is  believed  to  be  the  last  one 
bown  to  have  been  observed  in  New  England.  This  collection 
will  form  part  of  the  special  collection  of  New  England  birds. 

The  curator  has  deposited  in  the  museum  a  series  of  about  125 
birds,  collected  and  mounted  by  Mr.  C.  A.  Houghton,  at  West 
Uedway,  Mass.,  which  also  now  form  a  part  of  the  New  England 
collection. 

Mr.  Houghton  has  also  mounted  for  the  museum,  in  a  very 
satisfiactory  manner,  a  considerable  number  of  foreign  birds,  from 
bj  skins. 

The  Yale  Medical  Institute  has  transferred  to  the  museum  the 
collection  of  native  and  foreign  birds,  for  many  years  deposited 
in  its  museum  by  the  Yale  Natural  History  Society.  There  were 
nearly  100  native  birds,  mostly  collected  near  New  Haven,  about 
1837,  and  several  water  birds,  from  Stratford,  Conn.,  collected  by 
Key.  James  H.  Linsley,  near  the  same  time.  These  were  in  fair 
condition.  The  foreign  birds  (about  160  in  number)  were  very 
badly  damaged  by  moths,  so  that  112  were  transferred  to  the 
Osteological  department.  These  were  from  the  East  Indies 
(bought  at  Singapore)  and  presented  by  Mr.  Peter  Parker,  about 
1836. 

The  Medical  Institute  also  presented  a  large  collection  of  ^^.u^Ev^d 
fahes,  prepared  at  Santa  Criiz,  W.  I,  by  Dr.  E.  H.  B\AiO^  \ 
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several  stuffed  reptiles;   GorgonisB,  corals,  etc.,  from  Bermud: 
a  lot  of  foreign  shells. 

Professor  G.  Brown  Goode,  Middletown,  has  sent  to  the  curat 
for  examination  and  report  a  vely  large  and  valuable  collection 
Corals,  Echinoderms,  Hydroids,  Actinise,  etc.,  collected  by  him  ; 
Bermuda.  Eventually  a  good  series  of  all  these  will  be  depositc 
in  the  museum  by  the  curator.  The  corals  at  present  fill 
special  case  in  the  west  room.  The  Crustacea  were  also  sent  her" 
10  be  studied  by  Professor  Smith. 

Professor  Goode  also  sent  a  collection  of  fresh  water  Crustac^ 
from  Florida  and  the  Potomac  River. 

Professor  James  Orton,  of  Vassar  College,  sent  the  curator 
collection  of  Echinoderms,  Crustacea  and  Annelids  from  Peru,  tc 
determination,  and  presented  duplicates  of  several  interesting  sp 
cies,  among  them  a  new  and  remarkable  form  of  cestode  worm, 
now  deposited  in  the  museum. 

Mr.  W.  H.  Dall  sent  for  examination  portions  of  a  gigant' 
new  ten-armed  Cephalopod  ( Ommastrephes  gigantea  Dall)  froJ 
the  coast  of  Alaska.     Its  body  was  over  six  feet  long. 

Rev.  M.  Harvey,  sent  to  the  curator  for  study  a  beak  of  anoth^ 
gigantic  Cephalopod  (Architeuthis)  from  Newfoundland ;  and  al6 
suckers  from  the  large  specimen  now  on  exhibition  in  the  Ne 
York  Aquarium.  He  also  sent  a  specimen  of  the  ^^  whalebone 
from  the  throat  of  the  basking  shark. 

The  Poughkeepsie  Society  of  Natural  History  sent  specimei 
of  a  new  star-fish  (Astrophyton  austrcUe  Yerrill),  and  a  rare  cor: 
(PnmnoeUa\  from  Tasmania. 

Mr.  M.  Mailhouse  (S.  S.  S.)  and  Mr.  R.  J.  Gibson  (S.  S.  S. 
gave  specimens  of  Ccdianasaa  Stimpsont,  from  New  Haven. 

Mr,  S.  F.  Clark  (S.  S.  S.)  presented  several  fine  lots  of  Hydroic 
from  the  vicinity  of  New  Haven. 

Mr.  S.  S,  Blodgett  sent  a  gar-pike  from  Ogdensburg,  N.  Y. 

Mr.  C,  A.  Logan,  U.  S,  Cunsul  to  Chili,  presented  a  fine  skin  o 
a  male  condor,  which  has  since  been  mounted. 

From  the  Museum  of  Comparative  Zodlogy,  we  have  received 
a  valuable  collection  of  fishes,  labeled  by  Dr.  Steindachner,  and 
mostly  collected  by  the  Hassler  Expedition.  From  the  same 
museum  we  have  received  a  few  rare  Ophiurans,  in  exchange. 

Mr.  J.  F.  Whiteaves,  Montreal,  sent  a  few  Hydroids  and  Cnw- 
tacea  from  Vancouver  Island. 
Mr,  W,  H,  Dall  gave  a  seriea  of  t^pe  up^lmeua  of  Hyditndi 
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from  the  collection  made  by  him  in  Alaska  and  recently  described 
by  Mr,  S.  F.  Clark,  by  whom  our  series  was  selected  and  labeled. 
Mr.  S.  A.  Forbes,  Normal,  III.,  sent  a  small  number  of  fresh- 
'vrater  Crustacea  for  examination. 

Mr.  C.  J.  Monson,  New  Haven,  gave  a  small  lot  of  native  reptiles. 

A.    E.   Verrill,  various    insects,    spiders,   &c..    New    Haven ; 

Annelids,  Crustacea,  etc..  Savin  Rock;   eggs  of  ruffed  grouse, 

near  New  Haven,  (deposited) ;  rare  fishes  (among  them  Icleiis 

'uncincUus^  Lycodea  YerriUii^  Ghfptoc^halus  cynoglonsus^  Rata 

Tudiata)  collected  by  the  U.  S.  Fish  Commission,  off  Salem  and 

Nova  Scotia,  (deposited) ;   two   squirrels,   muskrat   and  weasel, 

collected  by  C.  A.  Houghton   (deposited) ;   Echinoderms  from 

Bermuda,  (deposited). 

Mr.  Fred.  S.  Smith  (Y.  C.)  presented  many  lemean  parasites  on 
the  bream  (Pomotis)  from  New  Haven. 

Mr.  Arthur  Baldwin,  New  Haven,  presented  a  collection  of 
birds'  eggs. 

Mr.  Horace  Bowman  and  Mr.  J.  Rice,  each  gave  a  bill-fish 
(Bdone)  from  New  Haven. 
Mr.  Elmore  Smith  presented  a  pipe-fish,  from  New  Haven. 
Mr.  Geo.  C.  Grooms  gave  a  fish  {Argyrioais  vomer)^  rare  in  our 
waters,  from  off  Madison,  Conn. 

Mr.  Edw.  T.  Owen,  Hartford,  has  given  a  collection  of  insects 
from  China,  and  also  interesting  specimens  from  Hartford,  &c, 

Mr.  K  J.  Lake  presented  a  large  lot  of  insects  from  Illinois  and 
Connecticut. 

Small  collections  of  insects  have  been  received  from  W.  H. 
Patton,  S.  W.  Williston,  C.  H.  Merriam,  G.  E.  and  A.  H.  Verrill, 
t  B.  Barber,  Prof.  S.  L  Smith,  Prof.  W.  H.  Brewer,  W.  A.  Sil- 
liman,  Mrs.  K  C.  Bradley,  A.  Daggett,  Jr.,  O.  Harger,  W.  Ham- 
ilton, K  Crisand,  Mr.  Morton,  Prof.  D.  C.  Eaton,  T.  A.  Bostwick, 
J.  M.  Bishop,  F.  S.  Smith,  A,  Van  Name,  T.  S.  Gold,  and  others. 
Mr.  H.  EL  Curtis  (S.  S.  S.)  presented  some  interesting  gorgoniee, 
^hinoderms,  and  shells  irom  Nassau,  N.  P. 

Mr.  W.  E.  Gard  (S.  S.  S.)  presented  a  collection  of  shells  from 
8.  Africa. 

Mr.  C.  H.  Merriam  (S.  S.  S.)  gave  in  exchange,  specimens  of  rare 
native  birds ;  and  of  Asterias  littoralis^  from  Eastport,  Me.,  with 
the  young  attached  around  the  mouth. 
Mr.  L,  C.  Bragg  (S.  S.  S.)  presented  a  large  collectiou  of  \)«k.T\!c- 

«tic  worms  (A  scans  and  jEkhinorhynchua)  from  the  bog,  ani  «\w> 
^<Btalpigf, 
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Mr.  C.  E.  Mixter  (S.  S.  S.)  gave  a  Btarfish,  Asteritis  Farbesii^ 
with  two  madreporic  plates  and  six  rays,  from  New  Haven. 

Mr.  F.  J.  Martin  (S.  S.  S.)  gave,  in  exchange,  a  file  fish,  from 
New  Haven. 

Mr.  E.  B.  Wilson  (S.  S.  S.)  presented  specimens  of  crustace-^^i 
fishes  and  insects. 

From  the  Boston  Society  of  Natural  History  we  have  receive^::^^' 
in  exchange,  large  and  fine  specimens  of  Ftimnoa  reseda  am 
Paragorgia  arborea  from  the  Grand  Banks,  and  a  collection  c^^^^ 
sponges,  identified  by  Prof.  A.  Hyatt,  who  has  also  returned 
portion  of  our  collection  sent  to  him  for  study. 

From  the  U.  S.  Commission  of  Fish  and  Fisheiies  we  hav^^ 
received  several  lots  of  invertebrates,  collected  by  V.  N.  Edwards, 
at  Wood's  Hole,  Mass.     Among  these  there  is  a  fine  Octopus^ 
new  to  New  England  waters,  and  also  a  species  of  ScyUcea  (alii 
to  S.  Chrayi  Ad.),  entirely  unknown  previously  on  the  American 
coast  (deposited). 

From  the  Smithsonian  Institution  we  have  received,  for  exami- 
nation, a  lot  of  invertebrates  from  Florida,  collected  by  Pro£  S. 
F.  Baird ;  also  several  lots  from  various  localities. 

Mrs.  M.  Kimball  presented  a  living  "  horned  toad"  irom  Texas. 

Mr.  E.  T.  Green,  Oakland,  Cal.,  presented  a  living  "Tarantula' 
in  its  tubular  nest.     After  the  death  of  the  parent,  96  living — 
young  were  taken  from  the  nest. 

Mr.  H.  H.  Mclntyre  gave  a  large  skate's  egg  and  a  lot  o 
hydroids  from  St.  Paul's  Island,  Alaska. 

Mr.  N.  T.  Bacon  (S.  S.  S.)  gave  a  puffing  adder.  New  Haven. 

Miss  Carrie  Atwater,  New  Haven,  presented  a  living  sharp- 
shinned  hawk. 

Miss  Helen  Lennebacker,  Santa  Barbara,  CaL,  sent  a  verjr 
interesting  collection  of  ascidians,  hydroids,  ifcc. 

Mr.  Hunter  Nicholson,  Knoxville,  Tenn.,  sent  phrygania  larvse, 
which  by  making  crescent-shaped  webs  on  ledges  in  streams^ 
retain  pebbles  and  cause  them  to  wear  small  pits  in  the  rock. 

Dr.  D.  B.  Delavan,  New  York,  deposited  a  large  specimen  of 
coal  {Dendrophgllia  nigrescens)  from  the  Hawaian  Islands.     It  ha^ 
been  bleached,  mended  and  mounted  since  it  was  received. 

Mr.  John  Tiernan  presented  a  rare  actinia  {Paractie  rapiformis) 
from  the  mouth  of  the  Quinnipiac  River,  Fair  Haven. 

Mr.   J.   Matthew  Jones,  Halifax,  presented  a  series  of  dry 
ecbinodermB,  from  Bermuda ;  also  \av\o\xa  invertebrates  from  Nova 
Scotia ;  mammals  from  Halifax,  &c. 
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Provincial  Museum,  Halifax,  sent  for  examination  fragments  of 
pouges  and  corals,  and  suckers  of  a  new  cuttle-fish  (Architeuthia) 
rora  Cape  Sable,  N.  S. 
Mr.  G.  B.  Grinnell  gave  four  rare  birds  from  Milford,  Conn. 
Mr.  R.  T.  Morris  presented  an  "  old  squaw"  and  least  bittern, 
rom  New  Haven. 
Prof.  S.  Wells  Williams  gave  an  emerald  bird  of  paradise,  and 
king  bird  of  paradise  (Paradisea  regia)  from  the  East  Indies. 
Mr.  A.  H.  Thompson  presented  a  little  auk  {Mergulus  aUe)  from 
I  car  New  Haven,  (prepared  by  G.  B.  Grinnell). 

Prof  C.  F.  Hartt,  6eoL  Survey  of  Brazil,  sent  to  the  curator, 
or  identification,  an  interesting  lot  of  gorgonise  and  corals  from 
->razil,  (deposited). 

Another  lot,  sent  for  identification,  was  received  from  the 
Bermuda  Centennial  Commission. 

Owing  to  the  urgent  character  and  great  amount  of  museum 

work  that  needed  to  be  done  at  once,  only  a  few  collections  have 

Wn  sent  away  in  exchange  during  the  year,  and  only  a  part  of 

those  sent  here  for  examination  have  been  returned,  much  to  our 

regret.    Among  the  collections  sent  away  are  the  following : 

Two  collections  of  Crustacea  and  two  of  Echinoderms  sent  to 
the  Museum  of  Comparative  Zoology,  in  exchange. 

A  collection  of  Bryozoa  presented  to  Mr.  C.  F.  Cox,  together 
^th  a  lot  of  specimens,  detennined  by  the  Curator  and  returned. 
A  collection  of  Bryozoa  determined  by  the  Curator  and  re- 
turned to  Prof.  A.  Hyatt. 

Collections  of  Crustacea,  MoUusca,  sponges  and  star-fishes  sent 
to  Prot  S.  F.  Baird  for  the  Centennial  Exhibition. 

A  collection  of  Crustacea  from  Bermuda,  sent  by  G.  Brown 
(^oode,  has  been  determined  by  Prof.  S.  L  Smith  and  returned. 

A  collection  of  Crustacea,  labelled  by  Prof.  S.  I.  Smith,  and  one 
of  Hydroids,  determined  by  Mr.  S.  F.  Clark,  both  from  Vancouver 
Island,  have  been  returned  to  Mr.  J.  F.  Whiteaves. 

Several  collections  of  fresh-water  Crastacea,  insects,  &c.,  have 
heen  determined  by  Professor  Smith  and  returned  to  different 
parties. 

Portions  of  the  Architeuthia  dux  loaned  to  the  Curator  by  the 
Museum  of   Comparative  Zoology,   have   been    returned;    and 
several  star-fishes   (among  them  Asteritu  stellionura)   from  oft 
Nova  Scotia,  have  been  sent  in  exchange. 
The  jaws  of  AreAieeutAts  princeps  F.,  loaned  to  the  curaXot  fcT 
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description  and  figui^es,  have  been  returned  to  the  Peabod 
Academy  of  Science,  Salem. 

Collect ioHB  of  sponges  have  been  sent  to  Prof.  A.  Hyatt  fc 
study,  and  part  of  them  have  been  returned. 

The  Crustacea  belonging  to  the  family  Alpheidse  were  sent  to  Mi 
Kingsley,  Salem,  Mass.,  for  study,  and  have  been  returned  by  hin 

A  collection  of  Annelids  was  given  to  Prot  H.  G.  Webstei 
Union  College,  in  exchange. 

A  collection  of  corals  and  echinoderms  was  sent  to  Wesleva 
University,  in  exchange. 

The  entire  collection  of  North  American  spiders  has  been  sen 
to  Mr.  J.  11.  Emerton,  Salem,  Mass.,  for  study,  and  part  of  ther 
have  been  labelled  and  returned. 

A  collection  of  Crustacea,  Pycnogonids,  £k;hinoderms,  Bryozo 
and  Sponges  has  been  sent  to  Rev.  A.  M.  Norman,  in  exchange. 

Seines  of  marine  invertebrates,  from  the  collection  of  the  U.  ^ 
Fish  Commission,  have  been  given  to  the  Peabody  Academy  < 
Natural  Science,  Salem,  Mass.,  and  to  the  Provincial  Museum  < 
Nova  Scotia ;  also  a  few  specimens  to  the  New  York  Aquariun 
and  to  Mr.  W.  H.  Dall. 

A  small  collection  of  amphibians  and  specimens  of  Maine* 
hdella  was  presented  to  Prof.  Carl  Semper. 

A  large  stuffed  head  of  the  elk,  formerly  presented  by  Pro 
O.  C.  Marsh,  was  returned  to  him  by  special  request. 

A  small  collection  of  bird  skins  was  given  to  Mr.  C.  H.  Me 
riam,  in  exchange. 

A  number  of  books,  chiefly  serials,  belonging  to  this  departmen 
have  been  deposited  in  the  College  Library. 

Contributions  to  the  Study  of  the  New  Haven  Regiox. 

To  the  courtesy  of  Mr.  Bache,  of  the  United  States  Coast  S«- 
vey,  the  Governing  Board  are  under  renewed  obligations  fo«^ 
report  of  the  progress  of  the  work  of  surveying  the  New  Ilav  * 
region.  Operations,  it  must  be  stated,  have  been  largely  circui 
scribed  in  consequence  of  the  lowness  of  appropriation  by  whi  ^ 
all  government  works  have  been  affected ;  and  as,  moreover,  lea 
instructions  from  Washington  prevent  any  further  extension  of  t.  ^ 
work  in  this  region,  this  report  will  be  a  final  one. 

"Tlie  season's  field-work,  given  in  the  Annual  Report  f 
1875-70y*^  sayB  Mr.  Bache,  in  his  communication  to  the  Boar 
'was  followed  by  office  work,  in  ^Vi\c\ilSlT.  Axi^cc^^^^ ^gnA^oAte 
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tbe  School,  was  employed ;  and  temporarily,  also,  Mr.  Bogart,  a 
graduate,  who  was  then  discharged  for  want  of  means  to  keep  him. 
Mr.  Gillette,  undergraduate,  also  assisted  for  a  short  time  in  the 
draughting. 

"Early  in  the  spring  of  1877,  Messrs.  Gillette  and  Bogart,  alter- 
nately, ran  contouring  lines  over  the  country  around  Lake  Salton- 
stall,  of  which  the  horizontal  survey  had  been  made  during  the 
preceding  season ;  and  Mr.  Andrews  determined  a  few  points  by 
triangulation,  to  meet  the  season's  prospective  topography. 

"At  the  beginning  of  July,  a  small  additional  appropriation 
became  available  for  work,  but  not  more  than  upon  the  most 
moderate  basis.  Connequently  we  were  not  able  to  employ  more 
than  two  or  three  persons  during  the  season,  making  a  pro- 
portional reserve  for  office  work.  Mr.  Bogart  took  charge  of  a 
plane-table  party,  assisted  by  Mr.  Gillette,  and  by  Mr.  C.  McKib- 
ben  Craig,  graduate  of  the  School,  which  party  first  filled  in  some 
unfinished  spots  in  the  Woodbridge  Valley,  and  then  sui-veyed  the 
country  northwest  of  Centre ville,  including  the  part  of  West  Rock 
Ridge  near  and  at  the  gorge  that  lies  under  the  spur  known  as 
High  Rock,  >in  which  crosses  the  only  communicating  road  over 
the  ridge  between  the  New  Haven  Plain  and  Woodbridge  Valley. 

"The  details  of  this  triangulation  and  topography  are  as  fol- 
lows:— ^The  triangulation  added  five  points,  situated  on  high  hills 
in  Hamden.  The  Giant's  Head  is  the  knob  on  the  western  part  of 
Mt.  Carmel.  Of  these  points,  only  Howard,  No.  2,  can  be  occu- 
pied as  a  station,  the  rest  being  points  in  trees,  marked  with  flags. 
Howard,  No.  2,  is  marked  with  a  large  stake  and  a  pile  of  stones. 

Geographical  Positions. 

Latitude.  Longitude. 

Long  Hill,  41**   24'   06'.246  72"  63'   09'.702 

GiaofsHead,  41     26     33.765  72  63     69.207 

York  Hill,  41     24     30.003  72  65     09.943 

Howard,  No.  2,        41     24    49.086  72  62     33.172 

BrethreD,  41     24    61.120  72  65    48.847 

Distances  between  the  Points. 

Metres. 

Long  HiU  to  West  Kock  North 6,744.2 

Long  Hill  to  Rabbit  Rock,.-. 7,t!19.6 

Giant's  Head  to  West  Rock  North, 7,137.3 

Giant's  Head  to  Rabbit  Rock, 10,153.7 

York  Hill  to  West  Rock  North, 4,608.3 

York  HiU  to  Rabbit  Rock, 9,246.8 

Howard,  No.  2,  to  Rabbit'Rock, 8,223.5 

Howard,  No.  2,  to  High  Rock, 5,092.7 

Brethren  to  Rabbit  Bock, 10,314.4 

Bntiumt  to  Howard,  No.  2, 4,544.3 


22 


SHEFFIELD   SCIENTIFIC  SCHOOL. 


Ibpoffrapky. 

"  In  the  country  around  Lake  Saltonstall,  there  was  executed 
the  amount  often  and  six-tenths  (10.6)  square  miles  of  contouring 
with  the  water-level.  In  Wood  bridge  Valley,  and  in  Hamden  and 
Bethany,  in  the  localities  before  specified,  the  work  executed  was 
as  follows : 

Square  miles  fWoodbridge  Valley), 0.10 

Square  miles  (Hamden  and  Bethany), 4.96 

Leng^  of  main  roads, 10.75 

Length  of  secondary  roads, 1 2.00 

Length  of  brooks, 13.90 

*'  The  maps  of  the  whole  area  surveyed  since  we  came  here  (eight 
sheets),  fully  completed  in  drawing,  will  all  be  sent  to  the  Coast 
Survey  office  before  the  end  of  December." 

Public  Lectures. 

The  eleventh  annual  course  of  lectures  to  mechanics  and  others 
was  given  during  the  past  year  in  the  lecture-room  in  Morth 
Sheffield  Hall.  The  lecturers  and  their  subjects  are  indicated  in 
the  annexed  programme. 

I.  Thurs.,  Feb.    8.  Forests  and  Forest  Products,  Wm.  H.  Brewer. 

IL  Mon.,         ''     12.  Mosses,  D.  C.  Eaton. 

III.  Thurs.,       "    15.  Forests  and  Forestry,  Wm.  H.  Brewer. 

IV.  Mon.,         "     19.  Graphics,  F.  R.  Honey. 
V.  Thurs.,       »•    22.  Tea,  D.  C.  Eaton. 

VI.  Mon.,         "    26.  Our  Red  Sandstone,  G.  W.  Haweg. 

VII.  Thurs.,  March  1.  The  Usury  Laws,  F.  A.  Walker. 

VIII.  Mon.,         "      5.  Methods  of  preserving  Timber  from  Deci^,  W.  H.  Brewer. 

IX.  Thurs.,       "      8.  Fermentation  and  Putrefaction.  S.  W.  Johnson. 

X.  Mon.,         ^'    12.  The  relations  of  Sound  and  Sense,  Mark  Bailey. 

XI.  Thurs.,       '•     15.  Sanitary  Engineering,  W.  P.  Trowbridge. 

XII.  Mon.,         '^     19.  Some  of  the  Phenomena  of  Heat,  J.  J.  Skinner. 

XIII.  Thurs.,       "    22.  The  Zoological  Department  of  the  Peabody    . 

Museum,  A.  E.  Verrill. 

In  addition  to  these,  an  interesting  and  valuable  course  of  lec- 
tures on  Military  Science  was  delivered  to  members  ot  the  Senior 
Class  and  others,  by  officers  from  the  U.  S.  Engineering  School,  at 
Willet's  Point,  as  a  part  of  the  instruction  in  the  school  during 
the  year  1876.  The  order  and  subjects  of  the  lectures  were  as 
follows : 

I.  May  2.  War  Matenal,  Maj.  King. 

II.     "      6.  Strategy  and  Grand  Tactics,  Oapt.  Livermore. 

III.  **      9.  Permanent  Fortifications,  lieut  Bass. 

IV.  "    12,  Torpedoes,  General  Abbott. 

V.  "'16,  Field  Fortifications,  ..  Lieut.  BoeselL 
VI.     "   18.  Paaaage  ot  Rivers,  and  Military  BndgBE,  \J»>a^».^yB»\M^ 
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Annivebsabies. 

Two  anniversary  exercises  have  been  held  since  the  publication 
of  the  last  Annual  Report.  The  first  of  these  was  on  the  evening 
of  Tuesday,  June  27,  1876.  Nine  theses  were  selected  for  public 
reading. 

The  candidates  for  degrees,  with  the  subject  of  their  graduat- 
ing theses,  are  given  in  the.foUowing  schedule.  Those  marked 
with  an  asterisk  were  read  in  the  evening. 

CANDIDATES  FOR  DEGREES, 

WITH   THE   SUBJECTS  OF  THEIB  GBAJ)UATION  THESES. 

BACHBLOBS  OF  PHILOSOPHY.    (49) 

I^AYiD  Root  Aldex  (Civil  Engineering),   WestviUe.    A   Review  of  the  Risdon 

Turbine. 
3USKT  Wabreh  Allen  (Civil  Engineering),  Jersey  City,  N.  J.    Five  Designs  of 

a  Dam  to  Resist  a  Thirty-foot  Head  of  Water. 
Em.Tir  Marcelon  Andrews  (CivQ  Engineering),  Norwich,    On  Compressed  Air 

as  a  Motive  Power. 
*CHiRLE8  Eben  Bacon  (CivU  Engineering),  Middleiown,    On  Improved  Methods 

of  Driving  Piles. 
Chables  Lobino  Bbaob  (Civil  Engineering),  Haatinga,  N.  T,    On  the  New  Haven 

Water  Works. 
Fbahk  Elwood  Bbown  (Civil  Engineering),  Weat  Haven.    On  the  Application  of 

Steam  Power  to  Canal  Navigation. 
William  McCulloh  Bbown  (Chemistry),  Brookline^  Maaa.    On  the  Fossil  Iron 

Ores  of  West  Virginia. 
Will  C.  Bbowning^  (Chemistry),  Nbrwicfi.    On  the  Hydraulic  Cement  of  Wood- 

bridge,  Ct 
Walter  Cleveland  Butleb  (Civil  Engineering),  New  Haven.    A  Review  of  the 

Stone  Bridge  over  Mill  River  at  New  Haven. 
Llotd  Joseph  Caswell  (Civil  Engineering),  Norwich.    An  Investigation  of  the 

Pumping  Apparatus  at  Whitneyville,  Conn. 
John  Henbt  Chapman  (Civil  Engineering),  New  York  City.    A  Partial  Discussion 

of  the  International  Art  Gallery  at  Philadelphia. 
SiDNKT  WiLUAMS  Clabk  (Select),  Hartford.    On  the  Culture  ai^d  Manufacture  of 

Cotton  in  the  United  States. 
John  Moffat  Cunningham  (Civil  Bngineering),  Poughkeepaiey  N.  Y.    On  the  Blake 

Stone  Crusher. 
•Fredebtck  Pkbkins  Dewey  (Chemistry),   Weat  Haven.    On  the  Separation  of 

Tin  and  Antimony. 
*Gm>b»b  Oobnwall  IKrNHAM  (Civil  Engineering),  Souihington.    A  Review  of  the 

New  Quinnipiac  Bridge  at  Fair  Haven. 
*8tavlkt  Fobbbs  (Civil  Engineering),  San  Franciaco,  Cat.   On  Tidal  Motive  Pow^t. 
Bdwabd  LnmrosTON  Fobd  (C^vil  EDgineeriDg)^  Buffalo^  N,  Y,    On  the  ItOetTi^. 
nomi  3rk^  at  BuOaJo,  N,  Y. 
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PoBTEB  DwiOHT  FoRD  (Civil  EngiDeering),  Washington.    A  Review  of  ttie  D|-s 

Span  in  the  Bridge  at  Providence,  R.  I. 
Edward  Jasper  Franckb  (Chemistry),  New  York  City,    On  the  Composition  a: 

Method  of  Analysis  of  Raw  Sugars. 
*ROBERT  Jaokson  Gibson  (Medical),  New  Haven,    On  the  Anatomy  of  CaUianiu 

Sivmpaoni, 
Jack  Hats  Hammond  (Select),  San  Francisco^  Cal.    On  the  Indian  Question. 
*James  Lawrence  Houghtblino  (Select),  Chicago^  lU.    On  the  Climatic  Effoc 

of  Forests. 
Randell  Hunt  (Civil  Engineering),  New  Orleans^  La.    On  the  Improvements  • 

South  Pass,  Mouth  of  the  Mississippi. 
Edward  Hine  Johnson  (Select),  Brooklyn,  N   7.    On  the  New  England  Co:3 

federation  of  1643. 
James  Tewksbubt  Law  (Select),  Tarrytown^  N,  7.    On  the  History  of  Dire- 
Taxation  in  the  United  States. 
Thomas  Howard  Linslet  (Civil  Engineering),  West  Meriden,    On  the  Applicatioi 

of  City  Water  Power  to  Small  Motors. 
John  Fbanois  Lubt  (Medical),  New  Haven,    On  the  External  Anatomy  of  tb 

Pawn  {Pakemonetea  Vulgaris), 
Calvin  Moboan  McCluno,  B.A.,  East  Tennessee  University,  (Chemistry),  AW; 

viUe,  Tenn,    On  Schorlomite  from  Magnet  Cove,  Arkansas. 
Albebt  Sutton  Macobbgob  (Select),  New  7ork  Qity,    On  the  Factory  Laws  < 

England. 
Max  Mailhouse  (Medical),  New  Haven,    On  the  Anatomy  of  the  Yellow  Perc 

(Perca  Favescens). 
Howabd  Meteb  (Select),  New  7ork  City,    On  India  Rubber. 
Fbedebick  Plumb  Miles  (Chemistry),  SaKsbury.    On  the  Causes  of  Dilferei 

Qualities  of  Cast  Iron. 

HiBAM  Allen  Milleb  (Civil  Engineering),  New  Haven,    Discussion  of  the  Curr 

«  +  y 
whose  Equation  is  8in*x-h8in*y=a  sin  xsiny  sin  -^ . 

William  Mato  Newhall  (Select),  San  Francisco,  Oal.    On  Mormonism  in  t> 

Past,  the  Present  and  the  Future. 
♦John  Robebt  Paddock  (Natural  History),  Cheshire.    On  the  Anatomy  of  t 

Green  Frog  (Bana  Clamitans). 
WiLUAM  Beach  Palmeb  (Civil  Engineering),  Bridgeport    A  Review  of  the  Ir 

Light  House,  South  West  Pass,  La. 
♦Edwabd  Labned  Rtebson  (Select),   Chicago,  lU,    On  the  Post  Office  of  t 

United  States. 
William  Babcock  Sawteb  (Select),  Buffalo,  N  7    On  Fairy  Mythology  as  Vlv 

trated  in  the  Elizabethan  Writers. 
Chables  Dayid  Seereboeb  (Select),  Chicago,  lU.    On  the  United  States  Baa 

of  1816. 
Andbew  Gilbebt  Sheak  (Select),  Binghamton,  N.  7.    On  Usury. 
Gk)BD0N  Edwabd  Shebman  (Select),  Morristown,  N  J,    On  Cimeiform  Inscri 

tions;  their  Discovery,  Interpretation,  and  Historical  Value. 
*Thoma8  Ewino  Shebman,  B.A.,  Georgetown  College  (Select),  Si.  Lows,  Mo,    ( 

Chemical  Evidence  in  Cases  of  Arsenic  Poisoning. 
Geobob  Watson  Smith  (Select),  Chicago,  HI,    On  Trades  Unions  and  Strikea. 
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fiuirois  Augustus  Terbt  (Chemistiy),  Lyme.    On  the  Origin  of  Magnetic  Sands 

in  the  Vicinity  of  New  Haven. 
Fbedebick  William  Yandebbilt  (Select),  New  York  CUy,    On  the  Poor  Laws  of 

England. 
Charles  Wiluah  Van  Yleck  (Select),  CvncinnaU^  0.    On  the  Union  Pacific 

Railroad. 
Charles  Alexander  Watson  (Select),  Harifwd.    On  Direct  Taxation  in  the 

Fisoa  History  of  the  United  States. 
Frederick  Wood  (Civil  Engineering),  NiyrwaXk.    On  Pile  Foundations. 
Thokas  Tsatman  (Select),  Neut  Haven,    On  the  Indian  Policy  of  the  United 

States  Ooyemment. 

Prizes. 
The  following  prizes  announced  at  the  anniversary : 

class  of  1876. 

For  excellence  in  English  Literature^  the  prize  awarded  to  Thomas  E.  Sheeman,  St. 

Louia^  Mo. 
for  tuSAence  in  Qerman,  the  prize  awarded  to  Max  Mailhousb,  New  Haven. 
fof  aceUence  in  French^  the  prize  awarded  to  Frederick  P.  Dewey,  West  Haven, 
for  txcettence  in  (Hvil  Engineering,  the  prize  awarded  to  Porter  D.  Ford,  Waeh- 

ington. 

CLASS  OF  1877. 

^  exeeUenee  in  (he  Mathematics  of  Junior  Year^  the  prize  awarded  to  Joseph  P. 

Iddinos,  Orange,  N. «/!,  with  honorable  mention  of  John  £.  Budmnoton, 

BmtingUm, 
for  excellence  in  Chemistry,  the  prize  awarded  to  Horace  L.  Wells,  New  Britain. 
for  exeeUence  in  Mineralogy,  the  prize  awarded  to  Samuel  L.  Penfield,  CatshiU, 

X.  Y. 

CLASS  OF  1878. 

for  excellence  in  a'.l  the  ^udies  of  Freshman  Year,  the  prize  awarded  to  Levi  A. 

EUEL,   Chicago,  IH,  with  honorable  mention  of  John  P.  Bartlbtt,  New 

Britain, 
for  exeeUence  in  German,  the  prize  awarded  to  Ralph  A.  Harman,  Cleveland,  0. 
for  txcdlence  in  Mathematics,  the  prize  awarded  to  Walter  L.  Cowles,  Waiting' 

ford, 
f^  exceUence  in  Physics,  the  prize  awarded  to  Charles  S.  Churchill,  New  Haven, 
for  excellence  in  Mechanical  Drawing,  the  prize  awarded  to  John  L.  Blackmorb, 

aty  of  Mexico,  Mexico. 

The  anniversary  exercises  for  the  Class  of  187V  were  held  on 

Taesday,  June  26th,  1877,  at  which  time  ten  theses,  denoted  in 

the  following  schedule  by  an  asterisk,  were  publicly  read.     The 

following  are  the  names  of  the  candidates  for  degrees,  with  the 

sabjects  of  their  theses. 
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CIVIL  ENGIKBEBS.  (S) 

Chablbs  Jambs  Morse,  Ph.B.,  Engineer  Massilon  Iron  Bridge  Co.,  MousiUm^  0 
Design  of  a  Wrought  Iron  Truss  Bridge  of  210  feet  span,  built  by  the  Com 
panj  across  Mahonning  river  at  Warren,  Ohio. 

William  Lucien  Scaife,  Ph.B.,  PiUabvargh,  Pa.  Improvement  of  the  Uppei 
Seine  and  Tonne  Rivers,  France. 

dynamic  ENOINEEBS.  (2) 

Chables  Howard  Fitcu,  Ph.B.,  New  Haven,    Design  of  a  Machine  for  Cuttini 

Twist  Drills. 
Charles  Hildebrand,  Ph.B.,  New  Haven,     Design  of  an  Iron  Steam  Ship  o 

Three  Thousand  Five  Hundred  Tons  Displacement. 

bachelors  of  philosophy.  (53) 

William  Whittleset  Abbott  (Select),  TarmotUh,  Me,    On  the  Rocky  Mountuni 

in  Colorado. 
William  Henry  Backcs  (Civil  Engineering),  Cleveland^  0.     On  the  Ashtabuh 

Bridge  and  the  Causes  of  its  Failure. 
George   Henry  Bartlett  (Civil  Engineering).  North  Guilford,     On  the  Roo 

Truss  of  the  Car  Shop  of  the  N.  Y.,  N.  H.,  &  H.  R.  R. 
*M0RRis  Burke  Belknap  (Dynamic  Engineering),  LouimnUe^  Ky.    On  Sanitar 

Drainage. 
Bernard  Berens  (Select),  Philadelphia^  Pa,    On  the  Strikes  in  the  Mining  Die 

tricts  of  Pennsylvauia. 
Arthur  Lewis  Betts  (Civil  Engineering),  Norwalk,      On  the  Iron  Bowstrin] 

Girder  Bridge  at  Westville. 
Frank  Lewis  Bidwell  (Civil  Engineering).  Kansas  Oity^  Mo,    On  the  Kansa 

City  Bridge. 
*James  Henrt  Brewster  (Select),  New  Haven,    On  the  Occupation  and  Cult 

vation  of  the  Soil  in  Village  Communities. 
*JoHN  Edwards  Buddinqton  (Civil  Engineering),  Huntington,     Review  of  tk 

Pivot  Bridge  over  the  Housatonic,  on  the  N.  Y.,  N.  H.,  &  H.  R.  R. 
Frank  Caldwell  (Medical),  Carthage,  0.     On  the  Anatomy  of  the  Americsi 

Medicinal  Leech  (Macrobdella  decora) 
*J0SEPH  Gilbert  Calhoun  (Select),  Hartford.     On  the  Arthurian  Legend  ac 

its  History  in  English  Literature. 
Frederick  Leonard  Cowles  (Select),  New  Haven.    On  the  Growth  and  Progres 

of  Agriculture  in  the  United  States. 
Henrt  Holbrook  Curtis  (Medical),  New  York  City,    On  the  Encephalon  of  t^ 

Shad  (Ahsa  sapidissima). 
JuDSON  Amos  Doolittle  (Civil  Engineering),  Cheshire.    On  the  Shore  Line  R. 

Bridge  over  the  Quinnipiac  River  at  Fair  Haven. 
^Wallace  Bruce  Fenn  (Civil  Engineering),  New  Haven,     On  the  South-W^ 

Ledge  Light  House. 
Burr  Kellogg  Field  (Civil  Engineering),  Germantown,  Pa.    On  the  Lake  RoUua 

Dam,  Baltimore  Co.,  Md. 
Joachim  John  Francke  (Select),  New  York  City,    On  Turkey  and  the  Turks. 
William  Edgab  Gard  (Chemistry),  New  York  City.     On  the  Combination    ' 
Carbon  with  Nickel. 
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JoHir  EuHHA  Morpeth  Hall  (Select),  Brooklyn^  y.  7.    On  Coinage. 

^ILUAM  Staklbt.  Hine  (Ciyil  Eng^eering),  Bridgeport    On  the  Springfield  Gas 

Machine. 
Walter  Holcomb  (Civil  Engineering),  New  Hartford.    The  Law  and  its  Appli- 
cation in  regard  to  unsafe  Engineering  Constructions. 
Horace  Cobb  Howard  (Select),  Townshmd^  Vt.    On  Serfdom  in  Russia. 
*J06EPH  Paxbon  Iddings  (Civil  Engineering),  Orange^  K.  J.     Review  of  the  Pump- 
ing Engine,  Pumps,  and  Shaft  at  the  Ueberroth  Mine,  Friedensville,  Pa. 
Charles  Maples  Jaevis  (Civil  Engineering),  Bingkamton^  N.  Y.    On  the  Improve- 
ment of  New  Haven  Harbor. 
^WRENCE  Kkeeland  (Civil  EngineeringX  Brooklyn^  N.  Y.    On  the  Rojol  Gun- 
powder Factory  at  Waltham  Abbey,  England. 
^Ujjah  Thien  Fob  Laison  (Civil  EngineeringX  Shanghai  China.    On  Underground 

Surveying,  applied  to  the  Cheshire  Barytes  Mine. 
^Ean'e  Cooler  Lawrance  (Dynamic  Engineering),  New  York  City.    On  Steel,  its 

Manufacture  and  its  Application  to  Structures  hitherto  made  of  Iron. 
-^iTON  WixsLOW  Leighton  (Civil  Engineering),  New  Haven.   On  Railway  Coadies. 
Ghahles  James  Luck  (Civil  Engineering),  Rouse's  Pointy  N.  Y.    On  Fort  Mont- 
gomery at  Rouse's  Point,  N.  Y. 
^SBRiER  John  Martin  (Select),  Orange^  N.  J.    On  Carpet  Manufacture. 
Ohasles  Knox  Mixter  (Select),  Rock  Island^  la.    On  Woman's  Wages. 
•Tames  Blair  Murray  (Select),  Norwich.    On  the  Jeffersonian  Embargo. 
^ AEUEL  Lewis  Penfield  (Chemistry),  CatskiU^  N.  Y.    On  Basic  Sulphates  of  Copper. 
MTillahd  Nourse  Pratt  (Select),  Elmira,  N.  Y.    On  the  History  of  Direct  Tax- 
ation in  the  United  States. 
V^Ncis  Kawunson  Read  (Civil  Engineering),  Hartford.    On  Explosives  as  Ap- 
plied to  Engineering. 
X«raus  Waterman  Robinson  (Civil  Engineering),  Fair  Haven.    On  a  Proposed 

Plan  for  a  Wrought  Iron  Pin  Bridge  at  Middletown  Avenue,  New  Haven. 

^BOHAS  FrroH  Rowland  (Dynamic  Engineering),  Cfreenpoini,  N.   Y.     On  the 

Application  of  Steam  for  the  Propulsion  of  War  Vessels  of  the  United  States 

Xavy. 

Jakes  Alvin  Scott  (Civil  Engineering),  Naugatuck.    On  the  West  River  Bridge. 

^^ILLIAM  Thompson  Sedowiok  (Medical),  Farmington.     On  the  Functions  of  the 

Appendages,  and  the  Anatomy  of  the  Larger  Fiddler  Crab  ( Gelasimus  minux). 

Chablks  Dwioht  Smfth  (Dynamic  Engineering),  FlantsviUe.    On  Drop  Forgings. 

^BOHGB  Smith  (CivH  Eng^eering;,  New  Haven.    On  the  Process  and  Applications 

of  the  Sand  Blast 
^htbb  Snowdon  Smith  (Select),  Cincinnati,  0.    On  Trades  Uniona 
•Hbirt  Lino  Taylor  (Medical),  New  York  City.     On  the  Alimentary  Canal  of 

the  Larval  BuU-frog  (Rana  Caiesbiana). 
^JTHCE  John  Tennet  (Dynamic  Engineering),  New  Haven.    On  the  Drainage  of 

Ix)ndoQ. 
^^*w  Mabon  Thomas  (Medical),  Wickford,  R.  J.    On  the  Circulatory  System  of 

ttw  Common  Flounder. 
^UJJAM  Qdlman  Thompson  (Medical),  New  York  City.    On  the  Foetal  Circulatory 

^TBtem  of  the  Domestic  Pig. 
^<to  Abbl  Wbekxs  {Select),  Mu;  lorJk  Oily.    On  the  Paper  Money  ot  t\i^  Iwmw- 
'^'''B  BsrolutioiL 
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*HoitACE  Lemukl  Wblls  (Chemistry),  New  Britain.  DetenninatioD  of  Titanic 
Acid  in  Iron  Ores  containing  Phosphoric  Acid. 

James  Habold  Wickebsham  (Select),  Lancaster,  Pa.  On  the  Advantages  derived 
hj  Society  from  the  Use  of  Money. 

Albebt  Daniel  Wilson  (Civil  Engineering),  Newhwrg,  N.  7.  Comparison  of  the 
Cost  of  a  Bridge  over  the  Hudson  River  at  Poughkeepsie,  N.  Y.,  and  that  of 
a  Tunnel  under  the  River. 

Geobqe  Levebett  Wilson  (Civil  Engineering),  West  KiUingly.  On  the  Low  Ser- 
vice Pumping  Engine  of  the  Providence  Water  Works. 

*Edwin  Youno  (Select),  ffonesdcUe,  Pa.  On  the  Application  of  the  Principle  of 
Natural  Selection  to  the  Origin  and  Development  of  Nations. 

Prizes. 
The  following  prizes  were  announced  at  this  anniversary : 

GLASS  OF  1877. 

Ibr  excellence  in  Geology  and  Zoology^  the  Belknap  prize  awarded  to  Henbt  L. 

Tatlob,  New  York  City. 
For  excellence  in  English  Ltieraiurej  the  prize  divided  between  Joseph  G.  Calhoun, 

Hartford,  and  Hobace  C.  Howabd.  Tbwnsfiend^  Vt 
For  excellence  in  German,  the  prize  awarded  to  Henbt  L.  Tatlob,  New  York  City. 
For  excellence  in  French,  the  prize  awarded  to  Henbt  L.  Tatlob,  New  York  City. 
Fw  excellence  in  Civil  Engineering,  the  prize  awarded  to  Joseph  P.  Iddings,  Orange, 

N.J. 

class  of  1878. 

For  excellence  in  the  Mathematics  of  Junior  Year,  the  prize  awarded  to  Walteb  L. 

Cowles,  Wallingford. 
For  excellence  in  Chemistry,  the  prize  divided  between  Edwabd  E.  BBB?rsTSB, 

West  Cornwall,  and  Edwabd  H.  Smith,  Brooklyn,  N.  Y. 
F)r  excellence  in  Mineralogy,  the  prize  awarded  to  Edwabd  E.  Bbewsteb,  West 

Cornwall 

CLASS  OF  1879. 

For  exceHmce  in  aU  the  Studies  of  Freshman  Year,  the  prize  divided  between  Likdon 

Bates,  Chicago,  III.,  and  Gbobob  A.  Saundbbs,  Newport,  R.  I. 
For  excellence  in  German,  the  prize  awarded  to  William  J.  Comstook,  Iblefo,  0. 
For  excellence  in  Mathematics,  the  prize  divided  between  Lindon  Bates,  Chicago, 

lU.,  and  Geobqe  A.  Saundebs,  Newport,  R.  L 
For  excellence  in  Physics,  the  prize  divided  between  Geobob  A.  Saundebs,  Newport, 

R.  I,  and  Hebbebt  E.  Smith,  Hartford,  with  honorable  mention  of  Albebt 

L.  Websteb,  Bethlehem,  Pa. 
For  excellence  in  Mechanical  Drawing,  the  prize  divided  between  ROOEB  C.  Ballabd, 

Louisville,  Ky.,  and  Samuel  E.  Babnet,  New  Haven,  with  honorable  mention 

of  Lindon  Bates,  Chicago,  lU. 


PROGRAMME   OF  STUDIES, 


AND 


C  ATALO  G  UE, 


FOR  THE  COLLEG-E  YEAR  1877-78. 


CALENDAR. 


1877. 

• 

13  Sept. 

Thursday, 

First  Term  begins. 

20  Dec. 

Thursday, 

First  Term  ends. 

1878. 

Winter  Vacation  of  three  weeks. 

10  Jan. 

Thursday, 

Second  Term  begins. 

11  April, 

Wednesday, 

Spring  Recess  begins. 

24  April, 

Wednesday, 

Spring  Recess  ends. 

25  June, 

Tuesday, 

Meeting  of  Appointing  Board. 

26  June, 

Tuesday, 

Anniversary. 

27  June, 

Thursday, 

Commencement. 

28  June, 

Friday,      ) 

29  June, 

Saturday,  f 

Examination  for  Admission. 

Summer  Vacation  of  eleven  weeks. 

10,  11  Sept. 

Tues.,  Wedn., 

Examination  for  Admission. 

12  Sept. 

Thursday, 

First  Term  begins. 

19  Dec. 

Thursday, 

First  Term  ends. 

ABBREVIATIONS. 

8.  u. Sheffield  Hall. 

K.  8.  H.        •        •        •        •  North  Sheffield  Hall. 

TR. Treasury  Building. 

D. Durfee  College. 

p.   -        -        -        -        -        -  Famam  College. 

D.  H. Divinity  Hall. 

w.  D.  H. West  Divinity  Hall. 

p.  If. Peabody  Museum. 


In  the  buildings  belonging  to  the  Sheffield  Scientific  School,  the  rooms  num- 
bered from  1  to  21  are  in  Sheffield  Hall:  from  26  to  58  in  North  Sheffield  Hall. 


CORPORATION. 


PRESIDENT. 

Rev.  NOAH  PORTER,  D.D.,  LL.D. 

FELLOWS. 

His  Excellency  RICHARD  D.  HUBBARD,  LL.D.,  Hartford. 
His  Honok  FRANCIS  B.  LOOMIS,  New  London. 
Rev.  LEONARD  BACON,  D.D.,  LL.D.,  New  Haven. 
Rbv.  THEODORE  D.  WOOLSEY,  D.D.,  LL.D.,  New  Haven. 
Rbv.  HIRAM  P.  ARMS,  D.D.,  Norwich  Town. 
Rev.  GEORGE  J.  TILLOTSON,  M.A.,  Rooky  Hill. 
Rev.  OLIVER  E.  DAGGETT,  D.D.,  Hartford. 
Hon.  ALPHONSO  TAFT,  LL.D.,  Cincinnati,  0. 
Rev.  AMOS  S.  OHESEBROUGH,  M.A.,  Durhah. 
Rbv.  MYRON  N.  MORRIS,  M.A.,  West  Hartford. 
Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  City. 
Hon.  WILLIAM  B.  WASHBURN,  LL.D.,  Greenfield,  Mass. 
Rev.  SAMUEL  G.  WILLARD,  M.A.,  Colchester. 
Hon.  henry  B.  HARRISON,  M.A.,  New  Haven. 
Bbv.  JOSEPH  W.  BACKUS,  M.A.,  Thomaston. 
Rev.  JOSEPH  H.  TWICHELL,  B.A.,  Hartford. 
Hon.  WILLIAM  WALTER  PHELPS,  M.A.,  New  York  City. 
MASON  YOUNG,  M.A.,  New  York  City. 


SECRETARY. 

FRANKLIN  B.  DEXTER,  M.A. 


(240  D.) 


TREASURER. 

HENRY  C.  KINGSLEY,  M.A.  (5  tr.)    23  HUlhouse  av. 


GOVERNING    BOARD. 


APPOINTED   BY  THE   CORPORATION   OF   TALE   COLLEGE. 


President. 

Rev.  NOAH  PORTER,  D.D.,  LL.D., 


(7  TR.)    31  milhouse  ay. 


Chairman  and  ZSzecutive  Officer. 
GEORGE  J.  BRUSH,  (3  a  H.)    14  Trumbull  st 

ProfeBSors. 

AKRAKesD  nr  thv  obdbb  of  THBXB  eSADVATIOir. 
WILLIAM  A.  NORTON, 

Civil  Engineering.  (34  N.  s.  H.)     72  Prospect  st. 

CHESTER  S.  LYMAN, 

Physics  and  Astronomy^  TheoreUcM  and  Practical.  (39  N.  s.  H.)  88*  Trumbull  st. 

WILLIAM  D.  WHITNEY, 
Linguistics  and  French. 

GEORGE  J.  BRUSH, 
Mineralogy. 

SAMUEL  W.  JOHNSON, 

Theoretical  and  AgricuUural  Chemistry. 

WILLIAM  II.  BREWER, 

Agj-iculture  (NOETON  Professor). 

JOHN  E.  CLARK, 
Mathematics. 

DANIEL  C.  EATON. 
Botany. 

THOMAS  R.  LOUNSBURY, 
English. 

OTHNIEL  C.  MARSH, 
Pakeontology. 

FRANCIS  A.  WALKER, 

Political  Economy  and  History. 

OSCAR  D.  ALLEN, 

Analytical  Chemistry  and  Metallurgy. 

ADDISON  E.  VERRILL, 
Zoology  and  Geology. 

SIDNEY  L  SMITH, 

Comparative  Anatomy. 

WILLIAM  G.  MIXTER, 
Chemistry. 

A.  JAY  DU  BOIS, 

Dynamical  Engineering  (HiooiN  JFVo/ewor). 


(205  D.)     246  Church  st 

(3  8.  H.)    14  Trumbull  SL 

(12  8.  H.)    64  Trumbull  st 

(4  8.  H.)    246  Orange  st 

29  Eld  St. 

(14  V.  8.  H.)    70  Sachem  st. 

(6  8.  H.)    22  Lincoln  st 

(8  p.m.)    9  College  st 

(40  N.  8.  H.)    68  Whitney  ay. 

(20  8.  H.)    189  Temple  St. 

(42  N.  a  H.)    148  College  si. 

(42  N.  8.  H.)    148  College  st. 

(8  8.  H.)    25  Eld  8t 

(45  K.  s.  H.)    328  Howaid  ar. 


J 


LECTURERS,  INSTRUCTORS  AND  ASSISTANTS. 


ABDmONAL  TO   THB   OOYSBNINO   BOARD. 


•►♦^ 


27  Eld  St. 


ALBERT  a  WHEELER, 

MARK  BAILEY, 

EhcmUon,  (150  r.)    186  Temple  st. 

JOHN  IL  NIEMEYER,  Profesaor  in  Yale  School  of  Fine  Arts, 
Free  Hand  Drawing, 

FREDERICK  R.  HONEY. 

Deaeriptwe  Geometry  and  Projection  Drawing. 

OSCAR  HARGER, 


PaJUaonMogy. 

JOSEPH  J.  SKINNER, 
MaihemaHcs. 

MANSFIELD  MERRIMAN, 
CivQ  Engineering. 

AUGUST  H.  EDGREN, 
P^^neh. 

GEORGE  W.  HAWES, 
Jiii^eraiogy. 

RUSSELL  H.  CHITTENDEN, 
Pkytiohgical  Chemistry. 

JOSEPH  F.  KLEIN, 
Medkunicai  Drawing. 

WILLLAM  H.  PATTON, 
Zoology. 

JOSEPH  P.  IDDINGS, 
Sttrveying. 

SAMUEL  L  PENFIELD, 
AnaiyOeai  Chemistry. 


8  Art  School, 
(63  N.  &  H.)  14  Lincoln  st. 
(9  P.  II.)    14  University  pL 

66  N.  s.  H. 

(16  &  H.)    7  Warren  st 

73  York  at. 

(2  p.  11.)    14  s.  H.. 

(13  &  H.)    95  Humphrey  at. 

(45  N.  a  H.)    86  NiooU  at. 

46  N.  8.  H. 

119  W.  D.  H. 

14  &  H. 
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William  Whittlesey  Abbott,  ph.b. 
George  Honiy  Bartlett,  PH.B. 
Morris  Burke  Belknap,  ph.b. 
Thomas  Marcus  Blakslee,  ph.b.  } 
Mftdlion  University  ) 

Francis  Elwood  Brown,  ph.b. 
Russell  Henry  Chittenden,  ph.b. 
Frederic  Henry  Crafts,  b.a. 

putmoaUi  College 
Thomas  Henry  Dewey,  iiL.B. 

Jadson  Amos  Doolittle,  ph.b. 
Edward  Livingston  Ford»  ph.b. 
George  Bird  Grinnell,  B.A. 
George  Wesson  Hawes,  ph.b. 
Henry  Allen  Hazen^  b.a. 

Dutmoath  College 
Joseph  Paxon  Iddings,  pn.B. 

James  Boyd  Neal,  B.  a. 
Herbert  Franklin  Northrup,  b.a. 

Middlebory  College 
John  Robert  Paddock,  ph.b. 
William  Hampton  Patton,  b.a. 
Samuel  Lewis  Ponfield,  ph.b. 
Lucius  Waterman  Robinson,  ph.b. 
George  Smithy  ph.b. 
Horace  Lemuel  Wells,  ph.b. 


\ 


1 


New  Haven 

257  Church 

Nojfh  GuOfard 

157  Churck 

Louisville^  Ky, 

86  w.  i>  . 

Hamilton,  N.  Z 

36  Prospeefc^ 

West  Haven 

West  Ha^ 

New  Haven 

95  Humphrej^^ 

UncasviUe 

• 

170  Georges 

West  Haven 

49  Churcl  -■ 

Cheshire 

17  Wooster— 

Buffalo,  N.  7. 

48  CoUeg^ 

New  York  City 

6  Library 

Boston,  Mass, 

14!^ 

New  Haven 

169  Tempi  -^ 

Ora  ge,  N.  J. 

119  w.  «= 

Bluonisburg,  Pa, 

6  Librar,^^ 

Shoreham,  Vt, 

73  Yor"» 

Cheshire 

Ches"*^ 

Waterbury 

46  y.    ^i 

Catskili  N  T. 

-Mi 

Fair  Haven 

464  Chapol  b 

New  Haven 

83  Ashmiin  si 

New  Britain 

V.  0.  H. 

\ 

Graduates,  23. 
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SENIOR  CLASS. 


\y  Allen 
andon  Alvord 
Toy  Bartlett 
Blackmore 
^erett  Brewster 
iUiams  Brown 
'ler  Browne 
fc'ber  Burrows 
lliam  Canfield 
iiams  Chapin 
x>ver  Chapin 
iiuel  Churchill 
sley  Gowles 
Tames  Emery 
i^rwell 

t  Doolittle  Fowler 
ccheus  Gordon 
an^r 

assail  Greene 
•ges  Guthrie 
ustus  Harman 
man  Hart 
wart  Hegeman 
tts  Ilillhouse 
luel  Hulbert 
istin  Jacks 
with  Jillson 
arless  LeBourgeois 
;hard  Lee 
bb  Mason 
mes  Perry  Moore 
ler  Moorhead 
Qry  Potts 
wnsend  Reed 
eodore  Richmond 
Ibourn  Roberts 
>rbach 

ibbard  Russell 
»rndon  Smith 
inin  Vliet 
Qgs  Ward 
iecher  Wilson 
la  Winslow 


ffartford 
Weai  Wiruted 
New  Britain 
City  of  Mexico,  Mexico 
West  OamwaU 
Tonkers,  K  T, 
Lisbon 
DeccUur,  III 
Hartford 
Springfield,  Mass, 
Somers 
Xew  Haven 
Wallingfbrd 
Bangor,  Me. 
Chicago,  III. 
North  Haven 
BrookviUe,  Pa, 
Chicago,  IlL 
Norwich 
Buffalo,  N.  T, 
Cleveland,  0. 
New  Haven 
Brooklyn,  N.  7. 
New  Haven 
West  Winsted 
Helena,  Ark. 
Whitehall,  N.  7. 
St.  James  Parish,  La. 
Kenosha,  Wise. 
Orange,  N.  J. 
New  Britain 
Pittsburgh,  Pa. 
Pittstovon,  N.  J. 
Albany,  N  7. 
JohnsonviUe,  N  7. 
New  Haven 
New  York  City 
New  Haven 
Brooklyn,  N.  7. 
Cleveland,  0. 
Marseilles,  III. 
Geneva,  III. 
Washington,  D.  C. 


116  College  St 

116  College  st 

116  College  st. 

40  Park  st. 

123  Park  si. 

61  Grove  st. 

155  Church  Bt. 

26  College  st. 

81  Wall  at 

36£hnBt 

104  Grove  st 

267  Franklin  st 

153  Crown  st 

35  Howe  st 

36  Elm  St. 

133  College  st 

SLockst 

.   450  Chapel  st 

460  Chapel  st 

464  Chapel  st 

36  Elm  St. 

82  Trumbull  st 

61  Grove  st 

3  Hillbouse  av. 

31  Prospect  st. 

87  OUve  Bt 

61  Grove  Bt 

36  Elm  st 

116  Park  st 

86  w.  D.  H. 

97  William  st 

61  Grove  st. 

61  Grove  st. 

257  Chmrch  st 

61  Grove  st 

8  Brown  at 

104  Grove  st 

19  Wooster  pi. 

36ElmBt 

193  Temple  st 

523  Chapel  st 

67  N.  s.  H. 

36  Elm  Bt 

Seniob8|  43. 


86 


SHEFFIELD  SCIENTIFIC  SCHOOT.. 


JUNIOR  CLASS. 


Frederick  Innis  Allen 

Auburn^  K  T. 

33  P 

Harry  Washing^n  Asher 

New  Haven 

6 

W  Uliam  Montgomery  Atwater 

New  Haven 

Charles  Ketohum  Averill 

Bridgeport 

12 

Charles  Ruf  us  Ayres 

Woodmont 

Nathaniel  Terry  Bacon 

New  Haven 

196 

Samuel  Eben  Barney 

New  Haveri. 

11 

Gk^orge  Frederick  Hunter  Bartlett 

Buffalo,  N.  7. 

6 

Lindon  Bates 

Chicago,  III 

Joseph  Bidleman  Bissell 

LakeviUe 

11 

Malcom  Booth 

South  Kingston,  R.  L 

17  \\ 

Harry  Osbom  Carring^n 

New  Haven 

527 

Frederick  Burr  Clemmons 

New  Haven 

162  I 

WiUiam  James  Comstock 

Toledo,  0. 

37  ( 

Albert  William  Congdon 

Brooklyn,  N.  7. 

4 

John  Howard  Cromwell 

Cranford,  N.  J, 

122  ( 

Charles  Thompson  Dodd 

West  Meriden 

134  < 

Arthur  Dodge 

Stamford 

134  1 

George  Clarence  Egan 

Chicago,  III. 

'' 

Emerson  Young  Foote 

New  Haven 

11 

Norman  Norton  Fowler 

Agawam,  Mass. 

1411 

John  Currier  Qallagher 

New  Haven 

2 

Jonathan  Godfrey 

Southport 

134  1 

Frank  Hanson  Harrison 

Indianapolis,  Ind. 

15 

Gerald  Waldo  Hart 

New  Britain 

33  P 

Harry  Dudley  Hibbard 

Woodside,  N.  7. 

464 

Frank  Hillhouse 

New  Haven 

3  Ilil 

Charles  DeVilliers  Hoard 

Chicago,  III. 

416 

Charles  Perry  Hull 

Lebanon 

12 

John  Jewett 

Brooklyn,  N.  7. 

65  Tr 

Willard  Drake  Johnson 

Washington,  D.  C. 

Frederick  Augustus  Jones 

Newark,  N.  J. 

163' 

Alfred  Dennis  Lowis 

Bridgepoii 

134  ( 

George  Walker  Meeker 

Chicago,  III. 

55Tr» 

Xakichi  Mitsikuri 

Tokio,  Japan 

523 

John  Moorhead 

Pittsburgh,  Pa. 

11 

Edward  Delevan  Nelson 

New  7ork  City 

55  Tr 

Walter  Nordhoff 

Alpine,  N.  J. 

14i 

Frederick  Wallace  Paramore 

St.  Louis,  Mo. 

4 

• 

Robert  Wilson  Patrick 

Omaha,  Ntbr. 

531 

WilUam  Eckhardt  Raht 

Cleveland,  Tenn. 

87  < 

Edward  Vilette  Reynolds 

Chicago,  lU. 

11 

Edward  Rupert  Sargent 

New  Haven 

132  ^^ 

Geoi^ge  Augustus  Saunders 

Newport,  R.  I. 

157  E 

WJlIiam  8eth  Silahy 

Seaeoa  ROte,  N,  F. 

• 
ft 
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Hofus  Henry  Skeel 

Herbert  Eugene  Smith 

Thaddeus  Henry  Spencer 

Isaiah  Kidder  Stetson 

Daniel  Eddie  Stone 

Arthur  Stoddard  Van  Voorhia 
John  Thomas  Waring 

Albert  Lowery  Webster 
Charles  Seward  Wilcox 
^'alter  Smith  Williams 
Carles  Henry  Wihnerding 


Newhurghj  N,  Y. 
Hartford 
Suffidd 
Bangor^  Me. 
CleveUmdy  0. 
New  York  City 
lonkerSf  N.  Y, 
Bethlehem,  Pa, 
PainesviUe,  0. 
Evanston,  III, 
Hartford 


31  Prospect  at. 

141  Bradley  at 

141  Bradley  at 

62  w.  D.  H. 

61  Grove  at. 

94  Grove  at. 

61  Grove  at. 

1 19  w.  D.  H. 

136  College  at 

36  Elm  at. 

29  Proapect  at 

JUNIOBS,  56. 


FRESHMAN    CLASS. 


I)aniel  Sidney  Appleton 
Charles  Backus  Ball 
J'/dward  Henry  Ball 
^lartman  Bache  Borie 
^larry  Banning  Bradford 
Charles  Sumner  Brown 
«^oeepb  Arthur  Chanute 
Ceorge  Huntington  Clark 
-Arthur  Baylies  Coffin 
^ward  Allen  Colby 
^nnk  McAlpine  Collin 
^eter  Franklin  Conway 
Charles  Mabie  Crouae 
^irard  Merrill  Currier 
^arry  Sprague  Davidaon 
William  Loami  Davia 
*nu)inas  Edward  Doolittle 
^loob  Edward  Emery 
^«orge  Robert  Ferguson 
William  Henry  Fox 
^rge  Washington  Gibson 
George  Edward  Goodspeed 
John  Warren  Hardenbergh 
^nuel  Higgins 
I^Niit  Majmard  Higginson 
filter  Hitchcock 
l^ttodore  Lanahan  Hooper 
Junes  Barland  Houston 
^nsk  AlHflon  Hubbard 
Coli]!  Hacrae  IngeraoU 
C^)m  Bmay  Joboaaa 


Kevj  York  City 
New  Britain 
Milwaukee,  Wise. 
Phil'delphiaj  Pa. 
Wi'mingtorij  Del, 
Pair  Haven 
New  York  City 
Nftrwidi 

Edgartown,  Mass. 
St,  Johnsburyy  Vt. 
Penn  law,  N.  Y, 
New  Haven 
Syracttse.  N,  Y, 
Chelsea^  Mom. 
San  Francisco  f  Cal, 
Chicago,  10. 
Onarga,  lU, 
Fair  Haven 
New  Haven 
Watkington,  D.  C. 
New  Haven 
East  Haddam 
Jersey  City,  N.  J. 
Buffalo,  N  Y. 
Newburgk,  N  Y. 
Cheshire 
Baltimore,  Md, 
Enfield 
Sandusky,  0. 
New  Haven 
Uht'oUf  N,  J, 


165  Temple  st 

113  Bailey  St 

165  Temple  st 

156  York  st. 

169  Temple  st 

25  Whitney  av. 

128  High  st 

20  Proapect  st 

191  Temple  st 

23  Prospect  st. 

72  High  st 

11 7  Washington  flt 

120  Chapel  st 

14  Lock  at* 

161  Temple  at 

523  Chapel  st. 

113  0Uvest 

73  Exchange  st 

29  Sylvan  av, 

25  Prospect  at. 

44  Edwarda  at. 

183  George  at. 

117  Elm  st 

82  Wall  at 

161  Temple  Pt 

29  Prospect  st. 

169  Temple  st 

163  Temple  st 

%5  TT\im\>wW  %\.. 
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David  Brown  Lewis 

rtica,  X.  y. 

12  Trumbull      -=^\ 

Earnest  Theophilus  Liefeld 

New  Haven 

:{6  Orchard          ^t. 

Richard  Becker  Lyon 

New  Haven 

710  Chapel           ?\ 

Willey  Sollon  McCrea 

Chicago,  HI. 

221  Ehn           St 

Edwin  Kirtland  Morse 

Poland,  0. 

29  College           el 

Carl  Eugene  Munger 

Wt  terioun 

23  Prospect      —  si 

Edward  Butler  Needham 
Frederic  Adriance  Osbom 
John  Irving  Pearce 

Hartford 
New  Haven 
Chicago,  III. 

150  lork            81 

QeoTge  Benjamin  Phelps 

Waiertown,  X.  T. 

84  WalC^  8t 

Dwight  Porter 

Hartford 

U  Locl^^fit 

Edgar  Sheffield  Porter 

Xew  Haven 

38  HillhouB^-^   ar. 

Edward  Freeman  Porter 

Stowe,  Vt. 

23  Prospect  ^  et. 

Joel  Howard  Reed 

AJhanrj,  N.  Y. 

2  Jl  Churckr^  st. 

Edwin  McNeil  Rogers 

Central  City,  Col 

191  Templ«^B8t. 

George  Bliss  Rogers 

Lexington,  Mass. 

169  Tempi -*e  St 

Isaac  Marion  Rosenthal 

Rochester,  X.  V. 

35  Uow  ^  Bt 

William  Bartlett  Schofield 

Wrst  Point,  y.  r. 

48  CoUeg^-'^st 

Henry  Starkweather 

Xeu>  Haven 

170  Mart!  :ki  st 

Elliott  Joseph  Stoddard 

Seymour 

80  BroacX.  ^waj 

Schuyler  Van  Vechten 

Albany,  N.  Y. 

165TempS.«6t 

Adrian  Rowe  Wadsworth 

FarmingUm 

135St  JolB.K2  8t 

William  Candee  Warren 

Buffalo,  N.  Y. 

82  Wa.1J  fit 

Adolph  Frederic  Wehner 

New  Haven 

544  Chapel  st 

George  Goodman  Williams 

Glastonbury 

133  CoUe^e  St. 

Arthur  Bumham  Woodford 

West  Winsted 

36  York  sq. 

William  Henry  Yale 

New  York  City 

201  Orange  st 
Fbjsbbmsx,  58 

SPECIAL    STUDENTS    NOT    CANDIDATES    FOR    A 

DEGREE. 


Louis  Norton  Bail 
Thomas  Attwater  Bostwick 
William  Thomas  Cochrane 
Caldwell  Hart  Colt 
Alfred  Daggett 
Arthur  Melancthon  Diggles 
Joseph  Caldwell  Earle 
Robert  Haggert 
Charles  Wilbur  Nichols 
Edward  H.  Phipps 
Benjamin  Silliinan  Warner 
Walter  Watson 
Charles  Wilson  Whittlesey 
Eugene  Benjamin  Wilson 


New  Haven 

43  Park   ^^ 

New  Haven 

162  Olive    ^• 

Bnrham,  Ontario 

1 19  Greene  ^' 

Hartford 

165  Temple  ^^ 

New  Haven 

9  Warren  ^*^ 

Tcirrytown,  N.  Y. 

55Tnimbull^^ 

Ntw  Haven 

214  Orchard  ^^ 

Brompton,  Ontario 

lis  Greened* 

Bridgeport 

Bridgepo:<^ 

New  Haven 

144  Chapel  ^^ 

Ponifret 

34  HiUhouse  a^^' 

Northampton,  Mass. 

90GroT©i*^- 

New  Haven 

624  Chapel  8<^ 

Elisabeth,  N.  J. 

147  York  iT- 

^  ^1»^<C^K\» 

^XSWST^  14. 

SHEFFIELD   SCIENTIFIC  SCHOOL. 


OBJECTS. 

The  Sheffield  Scientific  School  ib  devoted  to  instniction 
^nd  researches  in  the  mathematical,  physical,'  and  natural  sciences, 
^ith  reference  to  the  promotion  and  diffusion  of  science,  and  also 
^o  the  preparation  of  young  men  for  such  pursuits  as  require 
special  proficiency  in  these  departments  of  learning.  It  is  one  of 
the  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 
cal, and  art  schools,  having  its  separate  funds,  buildings,  teachers, 
*Uid  regulations,  but  governed  by  the  Corporation  of  Yale  Col- 
l^ge,  which  appoints  the  professors  and  confers  the  degrees.  It 
I89  in  part,  analogous  to  the  academic  department  or  classical 
college,  and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students : — 
1  Graduates  of  this  or  of  other  Colleges,  and  other  persons 
4o.alified  for  advanced  or  special  scientific  study. 

IL  Undergraduates  who  desire  a  training  chiefiy  mathematical 
^^d  scientific,  in  less  part  linguistic  and  literary,  for  higher  scien- 
tific studies,  or  for  various  other  occupations  to  which  such 
^^^ining  is  suited. 

II. 

HISTORY  AND  ORGANIZATION. 

The  School  was  commenced  in  1847.     In   1860,  a  convenient 

•^oilding  and  a  considerable  endowment  were  given  by  Joseph  E. 

Sheffield,  Esq.,  of  New   Haven,  whose   name,  at  the  repeated 

^qaest  of.  the   Corporation   of  Yale  College,    was    afterward 

Mtacbed  to  the  foundation.     Mr.  Sheffield  has  since  frequently 

^nd  munificently  increased  his  original  gifts. 

In  1864,  by  an  act  of  the  Connecticut  Legislature,  the  national 
grant  for  the  promotion  of  scientific  education  (under  the  con- 
gressional enactment  of  July,  1862)  was  given  to  this  department 
^  Tale  College,  which  thus  became  "  the  College  of  Agriculture 
*od  the  Mechanic  Arts  for  Connecticut."  Since  that  time,  «ltvA. 
espedaily  Aivre  the  autumn  of  1869,  numerous  liberal  gvitsWxe 
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been  received  from  the  citizens  of  New  Haven,  'and  from  othc 
gentlemen  in  Connecticut,  New  York,  and  St.  Louis,  for  th 
endowment  of  the  School,  and  the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  Stat 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Go^ 
emor,  three  senior  Senators,  and  the  Secretary  of  the  State  Boar 
of  Education ;  and  this  Boards  with  the  Secretary  of  the  Seier 
tific  School,  is  also  the  Board  for  the  appointment  of  students  t 
hold  the  State  scholarships. 

At  the  request  of  the  Governing  Board,  the  Corporation  c 
Yale  College  has  also  appointed  a  Board  of  Councillors  for  th 
School,  consisting  of  a  number  of  gentlemen  who  have  taken 
deep  interest  in  its  welfare. 

The  Governing  Board  consists  of  the  President  of  Yale  Co 
lege  and  the  Professors  who  are  permanently  attached  to  th 
School.  There  are  several  other  instiiictors  associated  with  then 
a  part  of  whom  are  connected  with  other  departments  of  tft 
College. 

III. 

BUILDING  AND  APPARATUS. 

The  two  buildings  in  which  the  work  of  instruction  in  t> 
Scientific  School  is  mainly  carried  on  are  called  Sheffield  Hall  ft.i 
North  Sheffield  Hall;  but  instruction  in  JVIineralogy,  Geolog 
and  Biology,  including  Zoology  and  Comparative  Anatomy, 
now  given  entirely  in  the  Peabody  Museum.  These  halls  c-c: 
tain  a  large  number  of  recitation  and  lecture  rooms,  a  hall  'i 
public  assemblies  and  lectures,  chemical  and  metallurgical  labo^ 
tories,  a  photographical  room,  an  astronomical  observator 
museums,  a  library  and  reading  room,  besides  studies  for  some  ' 
the  professors,  where  their  private  technical  libraries  are  kep 

The  following  is  a  summary  statement  of  the  collections  belong 
ing  to  the  School : 

1 .  Laboratories  and  Apparatus  in  Chemiatry,  Metallurgy.  Phyaice,  Photography 

and  2k>dlogy. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects,  eta 

4.  Collections  in  Zoology. 

5.  Astronomical  Observatory,  with  an  equatorial  telescope  by  Clark  and  Sons  o 

Cambridge,  a  meridian  circle,  etc. 

6.  A  Collection  of  Mecfaaoioal  Apparatus,  constituting  the  "Collier  Oabinet** 
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1  Models  in  Architecture,  Geometrical  Drawing.  Civil  Engineering,  Topograpldcal 
EngiDeering,  and  Mechanics ;  diagrams  adapted  to  public  lectures ;  instru- 
ments for  field  practice. 
8.  Maps  and  Charts,  topographical,  hydrographical,  geological,  etc 
The  herbarium  of  Professor  Brewer,  and  the  astronomical  instruments  of  Pro- 
fessor Lyman,  are  deposited  in  the  buildings.  Professor  Eaton's  herbarium, 
near  at  hand,  is  freely  accessible.  Students  also  have  access  to  the  various 
laboratories  and  collections  in  Natural  Science  in  the  Peabody  Museum. 

Stodeuts  are  also  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  the 
School  of  the  Fine  Arts,  and  the  Gymnasium. 

IV. 

THE  LIBRARY, 

The  special  technical  library  of  the  Scientific  School  consists  of 
»hout  five  thousand  volumes.  Included  in  this  is  the  "  Hillhouse 
Mathematical  Library"  of  twenty-four  hundred  volumes,  collected 
during  a  long  series  of  years  by  Dr.  William  Hillhouse,  and  in 
1870  purchased  and  presented  to  the  Institution  by  Mr.  Sheffield. 
A  catalogue  of  this  collection  forms  a  supplement  to  the  Annual 
Report  of  the  Governing  Board  for  1870.  All  the  prominent  sci- 
entific journals  of  this  country  and  of  Europe,  together  with  the 
proceedings  of  foreign  academies,  and  of  scientific  societies,  can  be 
found  either  in  this  library  or  in  the  College  Library  to  which 
students  have  access. 

V. 

INSTRUCTION    FOR    GRADUATE    AND    SPECIAL 

STUDENTS. 

Persons  who  have  gone  through  undergraduate  courses  of  study, 
"ere  or  elsewhere,  mav  avail  themselves  of  the  facilities  of  the 
^hool  for  more  special  professional  training  in  the  physical  sci- 
^ces  and  their  applications,  gaining  in  one,  two,  or  three  years 
^he  degree  of  Bachelor  op  Philosophy,  or,  in  two  additional 
years  of  Engineering  study,  that  of  Civil  Engineer,  or  of  Dv- 
^Anic  Engineer. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  op  Philos- 
ophy. The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticalar  needs  and  capacities  of  each  student,  and  may  be  combined 
^th  that  given  by  the  graduate  instructors  in  other  departments 
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of  the  University.  This  degree  is  conferred  upon  those  who,  ha^ 
ing  already  taken  a  Bachelor^s  degree,  engage  as  stadents  in  th 
Department  of  Philosophy  and  the  Arts  for  not  less  than  tw 
years  in  assiduous  and  successful  study.  It  is  not  given  upon  es 
araination  to  those  whose  studies  are  pursued  elsewhere.  The  n 
quirements  for  it  will  in  some  cases  exact  of  the  student  more  tha 
two  years  of  post-graduate  labor;  so,  especially,  wherever  th 
course  of  undergraduate  study  has  been,  as  in  the  Scientific  Schoo 
of  less  than  four  years.  The  candidate  must  pass  a  satisfactor 
final  examination,  and  present  a  thesis  giving  evidence  of  hig 
attainment  in  the  branches  of  knowledge  to  which  he  has  attendee 
A  good  knowledge  of  Latin,  German  and  French  will  l>e  requires 
in  all  cases,  unless,  for  some  exceptional  reason,  the  candidate  b 
excused  by  the  Faculty.     The  graduating  fee  is  ten  dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  as  fo! 
low9 : — 

Professor  Norton  will  instruct  in  applied  mechanics  and  ii 
spherical  astronomy. 

Professor  Lyman,  in  the  use  of  meridional  and  other  astronomi 
cal  instniments,  and  in  astronomical  spectroscopy. 

Professor  DuBois,  in  the  principles  of  thermodynamics,  anc 
utilization  of  heat  as  a  source  of  power. 

Professor  Brush,  in  the  analysis  and  determination  of  minera 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultura 
chemistry. 

Professor  Brewer,  in  agriculture  and  forest  culture,  in  the  us< 
of  the  microscope,  and  in  physical  geography. 

Professor  Clakk,  in  definite  integrals,  differential  equations 
analytical  mechanics,  the  theory  of  numerical  approximations,  anc 
the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  including 
the  North  American  flora  and  the  description  of  genera  and  species 

Professor  Marsh,  in  palaeontology  and  comparative  osteology. 

Professor  Walker,  in  public  finance  and  in  the  statistics  of  in 
dustry. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Verrili.,  and  Professor  SMirn,  in  zodlogy  and  geol 

ogy- 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter  time 
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to  graduate  students  who  do  not  desire  to  become  candidates  for 

a  degree. 

Students  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 

may  obtain  the  degree  of  Civil  or  of  Dynamic  Engine kr  at  the 

end  of  two  academical  years,  by  pursuing  the  following  higher 

coarse  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will  com- 
prise— 

1.  Higher  Calculus.    Higher  Geometry.    Theory  of  Numerical  Operations. 

2.  Analytical  Mechanics.    Mechanics  applied  to  Engineering. 

3.  A  Course  of  Gonstruction  s^d  Design.    Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc. 

This  course  will  occupy  one  year. 

To  secure  the  requisite  amount  of  })rofessional  knowledge  and 
practice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
report  of  the  results  of  an  examination  into  the  existing  condition 
of  some  special  line  of  constructive  art ;  or  to  present  proper  evi- 
dence that  he  has  had  actual  charge  in  the  field,  for  several  months, 
of  construction  or  surveying  parties,  or  held  some  responsible 
position  deemed  equivalent  to  this. 

An  elaborate  design  must  also  be  submitted  of  some  projected 
work  of  construction,  based  upon  exact  data  obtained  from  care- 
ful surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
site calculations,  and  the  necessai'y  detailed  drawings,  and  accom- 
panied by  full  specifications  of  the  work  to  be  done,  and  the 
requirements  to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamic  Engineer  will 
comprise 

1-  Higher  Calculus.  General  Theory  of  Equations  and  of  Numerical  Operations. 

2.  General  Principles  of  Dynamics  (Analytical  Mechanics.)    Including  special 

application  of  these  principles  to  Dynamical  problems. 

3.  Construction  of  Machines.    Designs. 

^  l^paration  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
snch  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
sary in  the  examination  of  engineering  works  and  manufacturing 
establishments,  and  may  also  have  the  privilege  of  entering  upon 
professional  practice,  provided  it  is  done  with  the  knowledge  and 
consent  of  the  Professor  of  Dynamic  Engineering,  and  und^it  ^vioXi 
ormogtBiices  as  sball  appear  to  bim  to  be  favoi^able   to  ^toIvj^ 
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An  elaborate  thesis  on  some  professional  subject,  with  an  orig- 
inal design,  or  project,  accompanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students.  -  For  the  benefit  of  those  who,  being  fully 
qualified,  desire  to  pursue  particular  studies  without  reference  tc 
the  .obtaining  of  a  degree,  special  or  irregular  students  are  received 
in  most  of  the  departments  of  the  School ;  not,  however,  in  tht 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportunities  arc 
not  oifered  to  persons  who  are  incompetent  to  go  on  with  regnlai 
courses,  but  are  designed  to  aid  those  who,  having  received  a  8uffi 
cieiit  preliminary  education  elsewhere,  desire  to  increase  their  pro 
ficiency  in  special  branches. 

VI. 

REQUIREMENTS  FOR  ADMISSION  AND  COURSES  OF 
INSTRUCTION  FOR  UNDERGRADUATE  STUDENTS. 

Tkrms  of  Admission. — Candidates  must  be  not  less  than  fifteen 
years  of  age,  and  must  bnng  satisfactory  testimonials  of  moral 
character  from  their  former  instructors  or  other  responsible  per- 
sons. 

For  admission  to  the  Freshman  Class  the  student  must  pass  a 
thorough  examination  in  the  following  subjects : 

English  Grammar — including  spelling  and  composition. 
History  of  ike  United  States. 
Geography, 

Latin — Six  books  of  Ceesar^s  commentaries  or  their  equivalent,  and  simple  ex- 
ercises  in  prose  composition. 


Algebra — So  much  as  is  contained  in  Loomis's  Treatise,  up  to  the  general  theory 
of  equations. 

Geometry — Plane,  solid,  and  spherical ;  including  fundamental  notions  of  ajmmetrj 
and  examples  of  Loci  and  of  Maxima  and  Minima  of  Plane  Figures: — an  equiva- 
lent to  the  nine  books  of  Chauvenet*s  Treatise,  or  to  the  ten  books  of  Loomis^G 
Elements  and  the  Appendix,  up  to  the  section  on  Transversals. 

Trigonometry — including  the  analytical  theory  of  the  trigonometrical  functions 
and  the  usual  formulae;  the  construction  and  use  of  trigonometrical  tables; 
and  the  solution  of  plane  triangles;— so  much,  for  example,  as  is  contained  in 
Wheeler's  Plane  Trigonometry,  Boston,  1877. 

In  bia  preparation  in  Geometbt  the  candidate  should,  as  tat  aa  praotioable, 
have  suitable  exercdaea  in  proving  umple  tbeoTema  «xid  «oVi\ii%  «kis^  \^ble8Ui 
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for  himsell  It  is  important,  too,  that  be  should  be  accustomed  to  the  numerical 
application  of  g^metrio  principles,  and  especially  to  the  prompt  recollection  and 
use  of  the  elementary  formulae  of  mensuration.  In  Trioonometbt  he  should  be 
exercised  in  applying  the  usual  formulso  to  a  variety  of  simple  reductions  and 
tnDBformations,  including  the  solution  of  trigonometrical  equations.  Among  other 
woits,  Todhunter's  **  Trigonometry  for  Beginners"  will  furnish  the  judicious 
teicher  much  material  for  this  class  of  exercises.  Readiness  and  accuracy  in 
trigoDometrical  calculations  are  also  of  prime  importance  to  the  candidate.  If  the 
use  of  Logarithms  is  postponed  in  his  preparation  till  Trigonometry  is  taken  up 
(which  is  by  no  means  necessary  or  advisable),  he  should  then  have  abundant 
ipplications  of  them  to  all  forms  of  calculation  occurring  in  ordinary  practice,  as 
wen  as  to  those  appearing  in  the  solution  of  triangles.  Finally,  in  all  of  his  cal- 
culitiooa,  he  should  study  the  art  of  neat,  orderly,  and  readily  intelligible  arrange- 
meDt. 

In  Latik,  in  order  to  assure  the  attainment  of  the  required  proficiency,  the 

student  should  have  such  continued  training  in  parsing  as  shall  make  him 

thoroughly  familiar  with  declensions  and  conjugations,  and  accurate  and  ready  in 

the  application  of  the  rules  of  syntax.     As  an  additional  guarantee  of  the  proper 

mastery  of  these  gprammatical  elements,  the  requirement  has  been  adopted  of 

''simple  exercises  in  prose  composition."    By  this  is  meant,  merely,  such  a  course 

of  elementary  exercies  in  translation,  orally  and  in  writing,  from  English  into  Latin 

as,  inyoonnection  with  the  systematic  parsing  just  mentioned,  shall  necessitate  a 

familiarity  with  g^rammatical  forms  and  the  leading  principles  of  syntax,  and  thus 

vender  the  reading  of  the  six  books  of  CsBsar  (or  their  equivalent)  more  thorough 

and  fruitful.    Since  this  course  of  elementary  exercises  in  translation  is  designed 

as  a  preparation  for  reading,  and  not  as  a  sequel  to  it,  it  should  be  invariably  be- 

goo  at  the  earliest  stage  of  the  study  of  Latin.    To  avoid  any  misapprehension 

of  the  nature  or  the  extent  of  the  requirement,  the  following  works  are  specifically 

named,  among  which  the  candidate  for  examination  may  make  his  own  selection. 

These  are  Harkness'  *' Introduction  to  Latin  Composition,"  112  pages ;  Leighton's 

''LatiQ  Lessons,"  91  pag^s;  Smith's  '^Principia  Latina,"  Part  I. ;  or  McClintock's 

"First  Latin  Book,"  83  lessons  <,193  pp.).     Any  equivalent  of  these  may  be  offered 

from  the  many  useful  books  of  a  similar  character.     A  knowledge  of  Prosody  is 

HOC  required. 

Id  Exglibh,  Whitney's  Essentials  of  English  Grammar  (Ginn  and  Heath,  Bos- 
ton) is  reoommended  for  the  examination  of  1878;  in  the  examination  of  1879  it 
wHl  be  required. 

The  requirement  in  Physics,  previously  existing,  is  discontinued  for  the  present, 
the  text-book  recommended  having  been  witlidrawn  by  the  publishers. 

The  examinations  for  admission  take  place  at  North  Sheffield 
Hall,  on  Friday  and  Saturday,  June  28,  29 ;  and  on  Tuesday  and 
Wednesday,  September  10,  11,  1878.  Opportunities  for  private 
extmination  may,  in  exceptional  cases,  be  given  at  other  times. 

In  1878  an  examination  will  also  be  held  in  Chicago  (beginning 
on  Friday,  June  28,  at  9  a.  m.),  at  a  place  to  be  announced  v\\  tVv^ 
Clucago  newspapers  of  the  d&j  previouB, 
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Candidates  for  advauced  standing  in  the  undergraduate  classes 
are  examined,  in  addition  to  the  preparatory  studies,  in  those 
already  pursued  by  the  class  they  wish  to  enter.  No  one  can  be 
admitted  as  a  candidate  for  a  degree,  later  than  at  the  beginning 
of  the  Senior  year. 

The  Courses  op  IxsTRUcmoN,  occupying  three  years,  are 
arranged  to  suit  the  requirements  of  various  classes  of  students. 
The  first'  year's  work  is  the  same  for  all ;  during  the  last  two 
years  the  instruction  is  chiefly  arranged  in  special  courses. 

The  special  coui'ses  most  distinctly  marked  out  are  the  follow- 
ing :— 

(  .)  In  Chemistry; 

(b.)  In  Civil  Engineering; 

(c.)  In  Dynamic  (or  Mechanical)  Engineering ; 

(d.)  In  Agriculture; 

{e,)  In  Natural  History ; 

(/.)  In  Biology  preparatory  to  Medical  Studies; 

(g,)  In  studies  preparatory  to  Mining  and  Metallurgy; 

(h,)  In  Select  studies  preparatory  to  other  higher  studies. 

The  arrangement  of  the  studies  is  indicated  in  the  annexed 
scheme. 

FRESHMAN  YEAR— INTRODUCTORY  TO  ALL  THE  COURSES. 

First  Term— ^^^erman— Whitney's  Grammar  and  Reader.  Englith — Hadley's 
Brief  History  of  the  English  Language ;  Exercises  in  Composition.  McUhemaUca 
—Plane  Analytical  Q-eometry.  PAy5u»— Atkinson's  Gunot,  with  experimental 
lectures.  Chemistry — Eliot  and  Storer's  Manual;  Laboratory  practice.  Elemenl' 
a/ry  Drawing — Practical  Lessons  in  the  Art  School. 

SbcOxVD  Term — Languctge^  Physics,  Chemistry^  and  Dratoinff — as  stated  aboye. 
MathemaHcs — Elements  of  the  Theory  of  Numerical  Approximations ;  Solation 
of  Higher  Numerical  Equations:  Methods  of  Interpolation;  Analytical  0«)om- 
etry  in  Space ;  Spherical  Trigonometry.  Physical  Geography — Lectures.  Botany 
— Gray's  Lessons,  with  Lectures.  Political  Economy —  Elementary  Lectures. 
Drawing — Orthographic  Projection. 

For  the  Junior  and  Senior  years  the  students  select  for  them* 
selves  one  of  the  following  courses : — 

(a.)  IN  CHEMISTRY. 

JUNIOR  TSAR: 

FiRsr  Tb3M  ^Theoretical  and  Organic  ChemisPry — Lectures.    QuaUkUiuf  AntUysi^ 
— Fro  jdoius.     Liboratyry  Practice.    Blowpipe  Analysis.     Oerman,    French. 
Sboosd    Term — Ljboralory  Practice — Quantitative   Analysis.      ITiiMr^ilogy—- 
Blowpipe  AwHyais  and  Determloation  ot  dpocioa.    ljec^\)kXQ&.    Fi-encA.     OtnnaM^ 
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SBinoB  teas: 

FiBST  TsBM-^LabarcUory  PracUce — Volumetric  and  Organic  AnalyBis.  Geology 
— ^Dana^s.    Zoology — ^Lectures  and  Excursions.    lYench. 

Second  Tbbm — Laboratory  Practice — Mineral  Analysis  and  Assaying.  Agri- 
cuiiurai  Ohemitiry  —  Recitations  and  Lectures  (optional).  Geology  —  Dana's 
Manual.  Metallurgy  (optional).  Mineralogy  (optional).  French.  Zoology — 
Lectures. 

(b.)  IN  CIVIL  ENGINEERING. 

JUNIOR  YEAR: 

FntST  Term — Mathematiea — Difterential  and  Integral  Oalculus.  Descriptive 
Geometry.  Surveying — Field  Operations.  Drawing — Binns'  Orthogpraphic  Pro- 
jections.    German,    French. 

Skx>no  Term — Ma/thenyUica — Integral  Calculus.  Rational  Mechanics.  De- 
acriptiYe  Geometry.  Drawing — Projection  of  Shadows  and  Perspeclive.  Topo- 
graphical   Warped  Surfaces.     ^(irveytn^—TopographicaL     Gfirman.    French. 

SENIOR  year: 

First  Term — Field  Engineering — Laying  out  Curves.  LocAtion  of  line  of  Rail- 
road, with  calculations  of  Excavation  and  Embankment.  Hencks'  Field  Book  for 
Bailroad  Engineers.  CivU  Engineering  —Stone  Cutting — with  graphical  problems. 
Mahan's  Civil  Engineering.  Geology — Dana's.  Mineralogy — Blowpipe  Analysis 
ad  Determinative  Mineralogy.    French. 

8B0Oin>  Term — CivU  Engineering — Resistance  of  Materials.  Bridges  and  Roofs. 
Building  Materials.  Stability  of  Arches  and  Walls.  Dynamics — Principles  of 
Hechamsm.  Steam  Engine.  Hydraulice — Hydraulics  and  Hydraulic  Motors. 
Drwwg — Graphical  Statics.  Astronomy — ^Loomis's  Astronomy,  with  practical 
pnihleins.    Mineralogy — continued.     (reo^o^^Dynamic.    French. 

(c.)  IN  DYNAMIC  ENGINEERING. 

JUNIOR  year: 

fast  Term — Differential  and  Integral  Calculus.  Descriptive  Greometry.  The 
^  of  the  Level,  Theodolite,  and  Transit.      Instrumental  Drawing.      German. 

SicoNo  Term — ^Integral  Calculus.  Rational  Mechanics.  Instrumental  Draw- 
H-  General  Theory  of  Motion,  and  Principles  of  Mechanism.     German.   French. 

SENIOR  YEAR: 

f^Bsr  Term  •Principles  of  Mechanism.  Applications  of  the  Principles  of 
^t^nics  to  Machinery.  Machine  Construction.  Blowpipe  Analysis.  Reslst- 
^Qce  of  Materials.  Construction  of  roof  trusses,  girders,  and  iron  bridges, 
^^•cliine  Drawing.     Geology.    French. 

Sbcond  Term — General  principles  of  Heat  employed  as  a  source  of  power. 
^  Qonatniction  of  Steam  Generators.      Steam    Engines.     Hot  Air  Engines, 
^•ter  Eoginea.    Water  Wheels.    The  Construction  of  Water  Reservoirs,  and 
^^oodnita    Measurement  of  Water  Supply.    Discharge  of  Pipes,  etc    OiapYAoaX 
^^i^eL    Machine  Daffl|^zi£<^.    Afeialiurgy.     Geology. 
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(d.)  IN. AGRICULTURE. 

JUNIOR  YEAR: 

First  Tbiui — Theoretical  and  Organic  Chemistry — Lectures.  QwUiiative 
sis — Fresenius.     Laiboraiory  Practice,     Blovajdpe  Analysis.     German,    Fra 

Secx)nd  Term  —  Laboratory  Fraciice — Quantitative  Analysis.  Minera 
Blowpipe  Aoalysis  and  Determination  of  Species.  Physical  Geography — Ia 
Botany — Lectures.    French,     German. 

SENIOR  YEAR. 

First  Term — ^(^rictiltore— Cultivation  of  the  Staple  Crops  of  the  Nc 
States.     Tree  Planting  and  Forestry.    AgricuUural  Chemistry — Johnson's. 
iology — Huxley's.     Geology — Dana's.     Zoology,    English,    French, 

Second  Term — Agrictdiure — Laws  of  Heredity  and  Principles  of  Bn 
Lectures.  Geology — ^Dana's.  RuraX  Economy — Hlstoiy  of  Agricultur 
Sketches  of  Husbandry  in  Foreign  Countries.  Systems  of  Husbandry.  A 
tural  Chemistry — Johnson's.  Geology — Dana's.  Zoology.  Botany,  Micr 
English.    French, 

(e.)  IN  NATURAL  HISTORY. 

(Either  Geology,  Mineralogy,  Zoology,  or  Botany,  may  be  made  the  pr 
study,  some  attention  in  each  case  being  directed  to  the  other  three  branc 
Natural  History.) 

JUNIOR  year: 

First  Term — Chemistry — ^Qualitative  Analysis.  Laboratory  Practice, 
tions.  Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy. 
— Gray's  Manual;  Use  of  the  Microscope.     German.    French. 

Second  Term — Zoo&^^y— Laboratory  Practice.  Excursions  (land  and  n 
Botany — Laboratory  Practice.  Thome's  Text-book.  Excursions.  Minerc 
continued.    Physical  Geography.     German.     French, 

senior  YEAR: 

First  Term — Geology — Dana's.  Excursions.  Zoology — Laboratory  Pi 
Lectures.  Excursions.  j5^tony-r-Herbarium  Studies.  Excursions.  Physu. 
Huxley.     Linguistics — Whitney's  Life  and  Growth  of  Language.    French. 

Second  Term—  (rcoto^y— Dana's.    Ana^my  of  Vertebrates — Huxley's.    1 
Laboratory  Practice.    Lectures.     Botany — Herbarium  Studies,  especially 
Crjrptogamous  Orders.    Botanical  Literature.      Essays  in  Descriptiye  I 
Meteorology,    French, 

Besides  the  regular  courses  of  recitation  and  lectures  on  structural  and  e 
atic  2k>ology  and  Botany,  and  on  special  subjects,  students  are  taught  to  p 
arrange,  and  identify  collections,  to  make  dissections,  to  pursue  original  ini 
tions,  and  to  describe  genera  and  species  in  the  language  of  science.  Foi 
purposes,  large  collections  in  Zoology  and  Palaeontology  belonging  to  the  i 
are  ayailable,  as  are  also  the  private  botanical  collections  of  Professor  Bate 
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(f.)  IN  BIOLOGY— PREPARATORY  TO  MEDICAL  STUDIES. 

During  the  Junior  jear,  the  work  of  this  course  is  chiefly  under  the  direction  of 
the  iDfltmctors  in  Chemistry.  Especial  attention  is  g^ven  to  qualitative  and  quan- 
titatire  analysis,  in  their  physiological  and  medical  bearings ;  and  to  the  prepara- 
tion and  study  of  the  organic  proximate  elements.  In  Toxicology  the  organic  and 
mineral  poisons  are  carefully  studied.  The  special  studies  of  the  Senior  year  are 
vhoUj  biological,  particular  attention  being  paid  to  the  elements  of  comparative 
ttatomy,  histology,  and  physiology,  to  structural  and  physiological  botany,  and  to 
Bystematic  zoology.  Instruction  is  also  given  in  embryology,  the  laws  of  hered- 
ity, and  human  parasites.    The  order  of  studies  is  as  follows: 

jinnoB  tbab: 

^iS8£  TvBM'-Chemistrjf — Qualitative  Analysis — Fresenius*.  Laboratory  Prac- 
^  Recitations.  Mi'Mrak>g\f — Blowpipe  Analysis  and  Determinative  Mineral- 
ogy.   Gtrman.     French. 

Sbcokd  Tkrm — Physiological  Chemistry — ^Klein's  Handbook.  Ibxicology — Fres- 
eDitu'.  Laboratory  practice.  Recitations.  Lectures.  Botany — Lectures,  Practi- 
cal Exercises  in  Phenogamous  Plants,  and  Excursions.  Mineralogy— oontiaued. 
^^^nnan.    French. 

SENIOR  YEAR: 

PQtsr  Term —  Compwaiive  Anatomy  and  Histology — Laboratory  Practice.  Phys- 
Woyy— Huxley's,  with  Practical  Exercises.  Botany — Practical  Exercises.  Lec- 
tures, and  Excursions.  Cfeology — Dana's  Manual.  Zoology — ^Lec^res  and  Excur- 
»«».    French, 

Skooitd  Term — Comparative  Anatomy  and  Histology — Laboratory  Practice  and 
^Mstations.  Botany — Lectures.  Laboratory  Practice  in  Ciyptogamia,  eta  Ge- 
*?y— Dana's  Manual.  Zoology — Lectures.  Laws  of  Heredity  and  Principles  of 
l^eedifl^— Lectures.    French. 


(g.)  IN  STUDIES  PREPARATORY  TO  MINING  AND  METALLURGY. 

Young  men  desiring  to  become  Mining  Engineers,  can  pursue  the  regular  course 
i&  GiTil  or  Mechanical  Engineering,  and  at  its  close  can  spend  a  fourth  year  in  the 
>tiidj  of  metallurgical  chemistry,  mineralogy,  etc. 


W  m  THE  SELECT  STUDIES   PREPARATORY  TO  OTHER  HIGHER 

STUDIES. 

JUNIOR  TEAR: 

Itm  Term — Mineralogy — ^Blowpipe  Analysis  and  Determinative  Mineralogy. 
^ttnmomy.  hngUah — Early  English.  History — Freeman's  Outlines.  French. 
OtmuL 

tedlD  Term— Jtfmerato^y — Lectures.  Physical  Geography — Guyot.  Lectures. 
jhtosy  Lectures  and  Excursions  and  Laboratory  Practice.  English — Chaucer, 
SbafceEpatte.  JERtkry — Ffdeman's  Outlines,  with  Lectures.  Political  Economy^ 
BflfBTs's  MuHuJ      Oerman.    French. 
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SENIOR  YEAR: 

First  Term — Geology — Recitations  and  Excursions.  Zoology — Lecture: 
Excursions.  Linguistics — Whitney's  Life  and  Growth  of  Language.  En^ 
Shakespeare.  History — Constitutional  History  of  the  United  States.  Le< 
Political  Economy — ^Lectures.    French, 

SECom)  Term — Geology  and  Zoo^o^— continued.  Meteorology — Lectures 
Kticdl  Economy — Lectures.  English — Shakespeare,  Milton,  Dryden,  Pope. 
tory — Political  History  of  the  United  States.  History  of  Europe  since  1848 
tures.     French. 

Exercises  in  English  Composition  are  required  liuring  the  e 
course  from  all  the  students.  The  preparation  of  gradui 
theses  is  among  the  duties  of  the  Senior  Year. 

Lectures  on  Military  Science  and  Tactics  are  annually  give 

Drawing. — The  course  in  drawiilg  extends  through  the  t 
years.  During  the  first  term  of  Freshman  year,  the  stud 
practice  free-hand  drawing  at  the  Art  School  building,  u 
the  direction  of  Professor  Niemeyer,  of  the  Yale  Schoc 
the  Fine  Arts.  After  the  completion  of  the  course  in  free-l 
drawing,  instruction  is  given  by  Mr.  F.  R.  Honey,  during 
second  term,  in  the  elementary  principles  of  instrumental  dra« 
embracing  the  whole  of  Binn's  first  course  of  orthographic  pr 
tions,  and  Descriptive  Geometry  as  far  as  warped  surfaces, 
course  is  obligatory  upon  alL 

During  the  Junior  and  Senior  years,  instruction  in  drawir 
obligatory  only  on  the  students  in  Civil  and  Mechanical  Ei 
eering.  In  the  former  year  the  system  of  instruction  embi 
Binn's  second  course  in  orthographic  projections,  isometric  d 
ing,  shades  and  shadows,  tinting,  perspective,  and  warped 
faces.  By  this  method  all  the  problems  in  Descriptive  Geom 
are  required  to  be  worked  out  on  the  drawing-board  instes 
the  black-board.  The  course  extends  through  the  entire  } 
and  is  under  the  direction  of  Mr.  Honey. 

In  Senior  year,  students  are  required  to  apply  the  principh 
drawing  already  obtained  to  works  of  construction,  under 
general  supervision  of  the  Professors  of  Civil  and  of  Dyna 
Engineering. 
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VII. 

METHODS  OF  INSTRUCTION. 

The  instructions  of  this  institution  are  given  chiefly  in  small 
class  rooms,  recitations  or  familiar  lectures,  illustrated  by  the 
apparatus  at  the  command  of  the  various  teachers.  In  many 
studies  weekly  excursions  are  made  for  the  purpose  of  collecting 
specimens  and  examining  natural  phenomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  hours 
daily  in  well-appointed  laboratories,  under  the  direct  superinten- 
dence of  the  instructors,  and  are  guided  through  systematic 
courses  of  quantitative  and  qualitative  analysis,  assaying,  and  the 
Wow-pipe  determination  of  minerals  and  ores. 

In  Botany,  during  the  summer  of  Junior  year,  exercises  in 
Analyzing  and  identifying  plants  occur  two  or  three  times  a  week, 
followed  by  practice  in  writing  characters  and  descriptions  of 
plants  from  living  specimens.  Students  are  shown  also  the  best 
oiethods  of  collecting  and  preserving  for  future  study,  specimens 
of  Flowering  Plants,  Ferns,  Mosses,  Algse,  etc.  In  the  autumn 
term  of  Senior  year  the  work  of  the  summer  is  continued.  Stu- 
dents are  encouraged  to  pursue  special  lines  of  Botanical  investi- 
gation, and  varied  assistance  is  rendered  them  according  to  their 
needs.  The  final  examination  is  intended  to  show  what  they 
have  learned,  and  the  collections  they  have  made  are  considered 
to  be  of  minor  importance. 

In  Zoology  weekly  excursions  are  made  during  the  third  term 
of  Junior  and  first  term  of  Senior  year,  in  company  with  the 
instructors,  for  the  purpose  of  observing  the  habits  and  making 
collections  of  Marine,  fresh-water,  and  terrestrial  animals  of  all 
classes.  Each  student  is  required  to  prepare  and  present  for 
examination  a  collection  containing  a  specified  number  of  species, 
and  illustrating  the  various  classes  of  animals.  He  must  also  be 
able  to  pass  an  examination  upon  his  collection,  at  least  to  the 
^itent  of  explaining  the  classes  and  orders  illustrated,  and  show- 
ing why  particular  specimens  belong  to  the  respective  classes. 

h  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  making  special  collections  of  rocks  and 
l^iinerals.  Each  student  is  required  to  pass  a  satisfactory  exam- 
ination on  his  collections  at  the  end  of  the  first  term  of  Senior 
year. 

In  addition  to  the  above,  a  course  of  lectures  \a  ^v^xi  ^vet'^ 
^ter  by  the  professors  of  the  school  and  others,  on  toip\c%  o^ 
n^oIsrdDtereat 
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Till. 

TUITION  CHARGES. 

The  charge  for  tuition  is  $150  per  year,  payable,  $55  at  the 
beginning  of  the  first  and  of  the  second  term,  and  $40  at  the 
beginning  of  the  third  term.     The  special  student  of  Chemistry 
has  an  additional  charge  of  $70  per  annum  for  chemicals  and  use 
of  apparatus.     He  also  supplies  himself  at  his  own  expense  with 
gas,  flasks,  crucibles,  etc.,  the  cost  of  which  should  not  exceed 
$10  per  term.     A  fee  of  ,$5  is  charged  members  of  the  Freshman 
Class  for  chemicals  and  materials  used  in  their  laboratory  prac- 
tice, and  the  same  fee  is  required  irom  all  who  take  the  practical 
exercises  in  Blowpipe  Analysis  and  Determinative  Mineralogy. 
A  fee  of  $5  a  term  will  also  be  charged  to  the  students  in  the 
Zoological  Laboratory,  for  materials  and  use  of  instruments.     An 
additional  charge  of  $5  is  annually  made  to  >each  student  for  the 
use  of  the  College  Reading  Room  and  Gymnasium. 


CHURCH  SITTINGS. 

Free  sittings  for  students  in  this  department  of  Yale  College 
are  provided  as  follows :  in  the  Center  Church  (Cong.) ;  in  the 
Trinity  Church  (Epis.) ;  and  in  the  First  Methodist  Church. 

Those  who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less, 
in  the  churches  above  mentioned,  or  in  any  other  church  of  any 
denomination,  will  be  aided  on  application  to  the  Secretary  of 
School. 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  students  of  this  department. 

X. 

DEGREES. 

Students  of  this  department,  on  the  recommendation  of  the 
Governing  Board,  are  admitted  by  the  Corporation  of  Yale  Col- 
lege to  the  following  degrees.     They  are  thus  conferred : 

1.  Bachelor  of  Philosophy:  on  those  who  complete  any  of 
the  three-year  courses  of  study,  passing  all  the  examinations  in  a 
satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including  the 
fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc*,  is  ten 
dollars;  unless  the  person  taking  the  degree  is  also  an  academical 
graduate,  when  it  is  but  five  dollars. 
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2.  Civil  Engineer  and  Dynamical  Engineer:  The  require- 
ments for  these  degrees  are  stated  on  page  43. 

3.  Doctor  of  Philosophy  :  The  requirements  for  this  degree 
are  stated  on  page  42. 

XI. 

TERMS  AND  VACATIONS. 

The  next  academic  year  begins  Thursday,  September  12,  1878. 
The  first  term  begins  eleven  weeks  from  Commencement-day  and 
coDtinnes  fourteen  weeks :  the  second  term  begins  on  the  second 
Thursday  in  January  and  continues  until  Commencement-day, 
with  a  Spiing  recess — usually  of  eight  days — including  Easter. 
(See  Calendar,  p.  30.) 


ANNOUNCEMENT  IN  RESPECT  TO  STATE  STUDENTS. 

The  scholarships  established  in  this  School  in  consequence  of 
the  bestowal  upon  it  of  the  Congressional  grants  are  designed  to 
aid  young  men  who  are  in  need  of  pecuniary  assistance  in  fitting 
themselves  for  agricultural  and  mechanical  pursuits  of  life.     All 
applicants  must  be  citizens  of  Connecticut.     In  case  there  are 
more  applicants  than  vacancies,  candidates  will  be  preferred  who 
have  lost  a  parent  in  the  military  or  naval  service  of  the  United 
States,  and  next  to  these  such  as  are  most  in  need  of  pecuniary 
assistance:  and  the  appointments  will  be  distributed  as  far  as 
practicable  among  the  several  counties  in  proportion  to  their 
population.     The  Appointing  Board  for  the  current  year,  consist- 
ing of  the  Board  of  Visitors  of  the  State  and  the  Secretary  of  the 
School,  will  meet  on  June  26,  1878,  and  at  or  about  the  same 
time  in  the  year  1879,  due  notice  of  which  will  be  given  by  publi- 
cation in  every  county  of  the  State.     All  applications  should  be 
made  previous  to  that  time.     Bl^k  forms  for  application  will  be 
sent,  when  requested,  by  Professor  George  J,  Brush,  Secretary 
of  the  Appointing  Board. 

XIII. 

ANNIVERSARY. 

The  Anniversary  of  the  School  is  held  on  Tuesday  of  the  Com- 
iQencement  week  in  Yale  College,  when  selections  from  the 
P^doation  theses  are  publicly  read.  The  degrees  are  publicly 
W)nfened  by  the  President  and  Fellows  of  Yale  College  on  Com- 
inencement  Day. 
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To  the  General  Assembly  of  the  State  of  Connecticfut : 

The  State*  Board  of  Visitors  of  the  Sheffield  Scientific  School 
have  the  honor  to  transmit  herewith  the  Annual  Report  of  the 
Governing  Board  of  that  institution.  By  it  the  progress  of  the 
school,  and  the  exceeding  value  of  the  educational  work  which  it 
is  doing,  will  be  seen  at  a  glance.  We  take  pleasure  in  saying 
that  a  more  zealous,  devoted  and  competent  staff  of  professors  is 
not  to  be  found.  By  their  persevering  efforts  and  the  noble  gen- 
erosity  of  Mr.  Sheffield,  the  institution  has  grown  from  small 
beginnings,  in  an  incredibly  short  space  of  time,  to  be  as  we  believe, 
the  most  thorough  and  complete  scientific  school  in  the  whole 
country.  The  people  of  the  State  are  too  little  aware  of  its  value, 
considered  merely  as  a  means  of  industrial  education.  Let  one 
illustration  of  its  uses  stand  for  many.  The  people  of  our  State 
easily  excel  all  others  in  the  inventive  faculty.  It  is  this  faculty 
which  perhaps  more  than  any  other  adds  to  the  material  comforts 
and  conveniences  of  social  life  and  to  the  wealth  of  the  State.  Let 
any  one  glance  at  the  course  of  studies  taught  by  this  School  in 
Dynamical  Engineering  as  set  forth  in  the  present  report  of  the 
Governing  Board,  and  he  will  see  that  it  is  just  what  is  most 
wanted  to-day  for  the  development  and  education  of  the  inventive 
genius  of  the  State  and  for  continued  progress  in  the  Mechanical 
Arts. 

We  beg  leave  again  to  state,  as  we  took  occasion  to  do  in  our 
last  report, — and  we  repeat  it  now  for  the  purpose  of  giving  still 
more  publicity  to  the  fact,  and  of  keeping  it  constantly  alive  in 
the  public  mind, — that  there  are  no  less  than  thirty  scholarships 
in  this  school  that  are  to  be  had  by  any  poor  and  deserving  appli- 
cant for  the  mere  asking.     A  highway  is  thus  opened  up  from  the 
common  schools  into  optional  and  special  courses  of  study  in  the 
highest  ranges  of  the  working  sciences,  and  every  poor  la^tn*^  ^o\i 
in  the  State  oagbt  to  know  it.     This  fact  is  one  of  t\ie  most  ^asxvv 
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ficant  and  interesting  developments  in  the  whole  history  of  modem 
popular  education.  It  is  an  added  opportunity, — and  a  very 
noble  one, — for  the  sons  of  the  poorer  classes  to  emancipate  them- 
selves from  hard  conditions,  and  pass  up  into  higher  and  better. 
In  this  point  of  view  we  regard  it  as  one  of  the  very  best  tenden- 
cies of  the  democratic  institutions  of  our  State.  Whilst  commend- 
ing the  general  merits  of  this  school  as  most  useful  and  excellent, 
we  beg  to  emphasize  to  the  utmost  this  feature  of  it.  There 
ought  to  be  at  least  as  much  competition  for  these  free  scholar- 
ships as  there  is  for  the  prizes  of  a  regatta,  a  ball  club,  or  a  target 
shoot.  It  does  not  speak  well  for  the  reputation  of  our  State,  or 
the  educational  spirit  of  our  young  men  that  it  is  far  otherwise. 
By  order  of  the  Board.  , 

R.  D.  HUBBARD, 

Chairman. 
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OF  THE 


GOVERNING    BOARD. 


-♦♦♦- 


In  presenting  their  Thirteenth  Annual  Report,  the  Governing 
Hoard  of  the  Sheffield  Scientific  School  have  deemed  it  wise  to  call 
the  attention  of  the  Tjcgislature  and  the  public  to  the  facilities  now 
furnished  for  the  study  of  Mechanical  or  Dynamic  Engineering. 
The  general  prostration  of  business  throughout  the  country  has 
temporarily  affected  to  a  large  extent,  as  is  well  known,  the 
demand  for  proficients  in  Civil  Engineering.  For  Dynamic  Engi- 
neers there  is,  however,  a  steady  call ;  and  the  Governing  Board 
have,  during  the  past  year,  devoted  much  attention  to  improving 
and  perfecting  the  course  of  study  in  this  department.  It  has 
beau  thought  proper  in  consequence,  to  state  fully  the  method  of 
instruction  now  carried  on  in  this  branch ;  and  for  it  we  ask  the 
consideration  of  those  who  are  interested  in  the  development  of 
engineering  applied  to  the  mechanic  arts,  and  of  the  institutions 
which  seek  to  prepare  young  men  for  the  callings  in  which  a  theo- 
retical knowledge  of  the  principles  of  Dynamic  Engineering  is  ad- 
vantageous, if  not  absolutely  essential. 

Course  in  Dynamic  Engineering. 

'  object  of  the  course. 

The  object  of  this  course  is  to  furnish  such  a  preliminary  train- 
ing as  shall  best  qualify  the  student  to  follow  with  success  the 
profession  of  a  mechanical  engineer,  to  enable  him  to  properly 
design  machinery  and  to  superintend  its  construction  in  the  shop, 
and  to  prepare  him  as  thoroughly  as  possible,  by  study  and  prac- 
tice, for  the  various  duties  which  the  mechanical  engineer  may  be 
called  upon  to  fulfill,  such  as  shop  management,  the  testing  awd 
examination  of  machinery,  the  measurement  of  t\\e  pov«eT  Imt- 


6  SHEFFIELD   SCIENTIFIC   SCHOOL. 

nished  by  machines,  the  arraugemeiit  of  machine  plans,  and  the 
duties  of  an  expert  generally ;  to  furnish  him  with  the  ability  to  put 
into  proper  shape  tlie  ideas  of  the  constructor  and  inventor,  and,  so 
far  as  in  him  lies,  to  invent  new  forms  and  combinations  himself. 

The  dynamic  engineer  should  be  both  a  constructor  and  an 
inventor,  as  well ;  should  combine  theoretical  knowledge  with 
practical  experience ;  and  just  in  the  degree  in  which  he  does  this 
will  be  his  chances  of  success  in  his  profession. 

How  far  these  demands  can  be  met  in  a  preliminary  course  of 
collegiate  instruction,  and  just  what  is  the  best  way  of  meeting 
them,  and  of  giving  to  the  young  student  the  best  possible  prepa- 
ration for  the  work  which  lies  before  him  after  graduation,  are 
questions  which  yet  wait  for  solution.  The  number  of  the  Insti- 
tutions in  which  such  a  course  of  instruction  is  attempted,  illus- 
trate the  diversity  of  views  which  prevail,  and  indicate  as  well, 
the  wide-spread  demand  which  exists  for  well  trained  mechanical 
.engineers.  In  fact,  the  field  of  employment  open  to  the  compe- 
tent graduate  in  the  direction  of  mechanical  engineering,  is  of 
wider  extent  and  holds  out  greater  inducements  of  speedy,  per- 
manent and  profitable  employment,  than  in  almost  any  other  line 
of  technical  study.  Nearly  every  branch  of  commercial  and 
industrial  enterprise, — mines,  furnaces,  mills,  ships,  railroads  and 
manufactories  of  all  kinds — oflfer  to  trained  ability,  abundant  and 
lucrative  occupation,  and  the  prospect  of  speedy  personal  inde- 
pendence. The  old  established  course,  and  the  old  designation  of 
"  Civil  Engineer,"  no  longer  cover  the  wide  field  which  has  been 
opened  up  by  the  rapid  development  of  later  years.  As  a  conse- 
quence of  such  development,  which  has  been  mainly  due  to  the 
introduction  of  machinery  in  nearly  every  direction  of  human 
industry,  we  have  the  wide-spread  demand  above  alluded  to ;  a 
demand  which  it  becomes  the  duty  of  our  technical  schools  to 
recognize  and  provide  for,  and  which,  accordingly,  as  early  as 
1863,  was  recognized  by  the  Governing  Board  of  the  Sheffield 
Scientific  School  by  the  institution  of  a  separate  course  of  instruc- 
tion in  mechanical  engineering. 

EQUIPMENT    OF   TUE    DEPARTMENT. 

The  Department  now  possesses  for  the  purposes  of  instruction 

a  large  and  well  selected  cabinet  of  Mechanical  Models  and 

apparatus,  originally  the  gift  of  M.  Dwight  Collier,  Esq.,  of  St, 

Louis,  as  a  memorial  of  his  brother,  Thomas  ¥.  Collier^  who  for 
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two  years  previous  to  his  death,  in  1868,  had  been  a  member  of 
the  School.  This  collection  has  since  been  greatly  increased  by 
purcha^s  abroad,  and  by  the  generous  gifts  of  many  friends  of 
the  School  at  home.  Through  the  kindness  of  Howard  Potter, 
Esq.,  the  School  also  possesses  the  entire  collection  of  working 
plans  and  drawings  of  the  Novelty  Iron  Works,  numbering  sev- 
eral thousand,  an  accumulation  of  twenty-five  years,  illustrating 
entire  and  in  detail  the  large  variety  of  constructions  there  man- 
ufactured. A  full  catalogue  of  these  drawings  will  be  found  in  the 
Sixth  Annual  Report  of  the  School.  They  have  been  all  brought 
together,  conveniently  arranged  for  reference,  and  form  an  inval- 
uahle  aid  in  the  course  of  instruction.  The  libraries  both  of  the 
College  and  of  the  School  are  free  of  access  to  all  the  students. 

RELATION    OF   THEORY    AND    PRACTICE. 

Such,  in  brief,  is  the  object  of  the  course,  and  such  are  the 
means  at  disposal  for  attaining  it.  A  few  words  may  not  be  out 
of  place  as  to  the  methods  pursued  in  the  work  of  instruction  and 
the  reasons  which  render  such  methods  desirable.  As  already 
intimated,  a  great  diversity  of  views  prevails  as  to  what  should 
constitute  the  best  training  for  a  mechanical  engineer.  Such 
diversity  is  perhaps  better  accounted  for  by  the  special  circum- 
stances and  limitations  under  which  our  technical  schools  are 
required  to  work,  rather  than  by  any  real  difference  of  opinion  as 
to  the  end  to  be  attained  and  the  subjects  necessary  to  be  taught. 
The  object  in  view,  as  already  stated,  is  so  to  train  the  student  in 
"  such  branches  of  learning  as  are  related  to  the  mechanic  arts," 
M  to  qualify  him  to  contribute  toward  the  more  efiicient  prosecu- 
tion of  these  arts  and  render  him  able  to  design,  constnict,  super- 
intend and  invent  machinery  of  all  kinds.  Circumstances  must 
largely  mould  and  regulate  the  methods  by  which  this  end  is 
sought  to  be  attained,  as  well  as  the  degree  in  which  it  is  at- 
tained. It  is,  of  course,  not  to  be  expected  that  within  the  limits 
of  a  short  collegiate  course,  a  full  practical  knowledge  of  details 
of  professional  work  can  be  acquired.  Even  were  this  possible,  it 
18  questionable  whether  the  time  at  disposal  would  be  thus  utilized 
to  the  best  advantage.  Principles,  not  practice,  must  be  ever  the 
leading  object,  and  these  principles  properly  acquired  and  appre- 
hended, the  student  can  be  trusted  to  acquire  the  details  by  the 
experience  which  the  practice  of  his  profession  mu&t  \T\e\\\.a>aVj 
Wng.   Indeed  it  is  only  by  practice  and  experience  that  ^wcJh 
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details  can  be  properly  learned  at  all ;  while  without  a  thoroag 
knowledge  of  the  principles  involved,  even  practice  and  expei 
ence  must  fail  to  bring  forth  their  legitimate  fruits.  A  thoroag 
theoretical  training  is,  therefore,  an  essential,  and  such  it 
earnestly  endeavored  to  give.  Moreover,  at  no  other  time  of  h 
life  is  the  student  so  well  able  to  obtain  such  a  training,  while  tl 
practical  details  are  the  natural  growth  of  years  of  application  < 
the  fundamental  principles  thus  early  acquired.  At  the  same  tin 
it  can  not  be  forgotten  that  the  student  has  a  right  to  expe^ 
something  more  than  a  mere  theoretical  training,  howev* 
thorough,  as  the  result  of  five  years  of  earnest  labor.  He  has 
right  to  expect  that,  upon  graduation,  he  shall  have  a  usefi 
practical  knowledge  of  professional  details,  of  such  an  extent  j 
shall  render  his  services  immediately  and  directly  valuable,  ar 
furnish  him  with  at  least  the  means  of  subsistence  and  with  imm 
diate  employment.  This  is  an  essential  for  any  successful  tec 
nical  course.  Without  it  the  student  might  better,  so  far  as  an 
immediate  remuneration  is  considered,  start  at  once  in  some  su 
ordinate  position  in  the  shop,  and  even  if  in  the  end  the  moi 
thoroughly  prepared  graduate  ought,  theoretically,  to  come  oi 
ahead  of  his  untrained  competitor  who  started  earlier  in  the  sho] 
he  can  hardly  be  expected  to  properly  realize  at  such  an  earl 
stage  the  advantages  of  such  a  preparation,  nor  to  give  the  lengt 
of  time  necessary  to  practically  test  its  value.  Moreover,  as 
matter  of  fact,  he  would  not  always  come  out  ahead.  Earnestncj 
of  purpose  and  the  stress  of  necessity,  may  often  enable  tl 
apprentice  to  outstrip  his  more  favored  and  sometimes  more  ind 
lent  competitor.  With  the  theoretical  training,  therefore,  it 
absolutely  essential  that  so  much  of  detail  should  be  joined,  J 
shall  render  the  student  commercially  valuable  and  secure  him 
standing  and  a  starting  place  in  his  profession.  So  much 
necessary.  More  than  this  is  not  essential,  although  in  so  far 
it  does  not  encroach  upon  thorough  theoretical  training,  the  nio 
of  practice  the  better. 

The  manufacturer,  on  the  other  hand,  who  may  employ  such 
graduate  of  a  technical  institution,  has,  in  turn,  a  right  to  ^ 
pect  that  his  services  shall  be  at  least  worth  his  pay,  while  ^ 
is  acquiring  in  the  shop  those  practical  details  which  are  nec* 
sary  to  supplement  and  complete  his  course.  However  rapidly  t 
training  may  enable  the  graduate  student  to  outstrip  his  1^ 
thoroughly  prepared  non-graduate  competitor^  the  employer  o^ 
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hardly  be  expected  to  both  teach  and  support  him  through  this 
stage  of  his  career,  especially  when  the  knowledge  thus  obtained 
at  his  employer's  expense  goes  ultimately  to  benefit  some  one 
else.    We  cannot  thus  turn  our  manufacturing  establishments  into 
training  schools  for  the  finishing  of  our  graduates  and  expect  them 
not  only  to  give  free  tuition,  but  to  pay  their  students  as  well. 
The  above  remarks  are  worth  the  attention  of  manufacturers,  who 
are  sometimes  prone  to  expect  too  much  from  a  young  graduate 
in  the  first  instance,  and  to  put  him  at  once,  on  the  mere  recom- 
iQendation  of  his  diploma  and  the  reputation  of  the  school  from 
^hich  he  gets  it,  at  work  for  which  he  is  eminently  unfit,  and  then 
going  very  naturally  to   the   other  extreme,  upon   the   natural 
&ilure  of  the  young  man  to  meet  these  extravagant  expectations, 
W>  depreciate  and  undervalue  the  real  worth  of  the  special  train- 
ing and  preparation  imparted  by  the  school.    Let  it  be  understood 
then,  by  students  and  employers  alike,  that  skilled  engineers  are 
"^ot  and  cannot  be  made  to  order  by  this  or  any  other  School.     A 
^ood  foundation  only  can  be  laid,  upon  which  the  student  must 
l>uild  for  himself  according  to   his   own   ability,   industry,   and 
opportunities,  and,  in  addition  to  this,  he  should  bring  a  certain  but 
'^^cessarily   very   limited    amount   of    special   knowledge    which 
^Oght  to  be  suflScient,  at  least,  to  pay  his  way  while  he  builds. 
ti«  is  well  trained  in  the  science  of  mechanics,  but  has  most  of  hiA 
^^^€Mde  still   to   learn.     If  understood   thus,   graduated   students 
oald  often  be  spared  much  weary  and  profitless  waiting  and 
eir  employers  much  disappointment  and  perhaps  pecuniary  loss. 
The  two  objects  held  in  view,  then,  throughout  the  course,  are 
t,  A  thorough  theoretical  training  y  2d,  A  s^ifficient  practical 
wwledge  in  certain  directiojis^  to  secure  and  to  be  worth  remune- 

COUB8E    OP   INSTRUCTION. 

These  objects  are  sought  to  be  secured  as  follows:   The  full 
^^urse  occupies  five  years.     The  first  year  is,  as  given  elsewhere 
^^  this  Report,  common  to  all  the  courses.     The  second  year  fol- 
lows closely  the  course  as  laid  down  for  Civil  Engineering.     The 
distinction  between   Civil  and  Dynamic  Engineering,  lies  in  the 
^^  that,  while  the  problems  of  the  first  are  problems  of  stability, 
^nd  involve  the  necessary  condition  of  rest  or  permanence,  as 
exemplified  in  bridges,  roofs,  dams,   earthworks,  and  the  like, 
^ose  of  the  second  involve  the  application  of  raol\ot\  ^w^  ^otq,^ 
*<*the  jieriormance  of  desired  results,  as  exempUfted  m  m?t<:^i\\\^» 
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of  various  kinds.  The  object  of  the  one  is  to  resist  the  action  of 
natural  forces,  and,  even  in  spite  of  them,  to  ensure  and  secure 
permanence  and  stability ;  of  the  other,  to  guide  and  control  the 
action  of  these  forces  and  by  making  use  of  them,  to  secure  the 
end  in  view,  which  is  generally  the  performance  of  work  or  the 
transmission  of  motion  or  power  from  one  point  to  another.  The 
elementary  studies,  it  is  therefore  evident,  must  be  to  a  large 
extent,  common  to  both  branches.  The  various  forces  of  nature, 
their  laws  of  action  and  the  methods  of  investigating  and  study- 
ing them,  must  be  familiar  both  to  the  Civil  and  Dynamic  Engi- 
neer. As,  however,  the  one  has  to  combat  and  counteract  the 
action  of  these  forces  while  the  other  has  to  guide  and  modify 
their  eifects,  there  must  be  a  divergence  as  the  student  advances. 
The  second  year,  therefore,  is  very  similar,  as  will  be  seen  from 
the  schedule  of  studies,  in  both  courses,  while  in  the  third  year 
there  is  a  marked  divergence.  Up  to  this  point,  the  student  has 
obtained  a  fair  knowledge  of  French  and  German,  of  Physics  and 
Elementary  Chemistry,  is  well  trained  Iti  the  Mathematics,  includ- 
ing Analytical  Geometry  and  the  Differential  and  Integral  Calcu- 
lus, and  has  been  specially  drilled  in  Instrumental  Drawing  and 
Descriptive  Geometiy.  These  latter  forming  as  they  do,  the 
foundation  of  his  practical  training,  and  being  essential  to  future 
success,  are  taught  with  great  thoroughness  and  in  detail.  The 
student  learns  to  represent  accurately  and  to  scale,  any  construc- 
tion, and  to  put  into  concrete  form,  in  the  shape  of  an  accurate 
working  drawing,  any  ideal  combination  of  parts  for  the  attain- 
ment of  any  desired  result. 

In  the  third  year,  the  divergence  is  complete.  While  in  the 
direction  of  theory,  applying  his  mathematical  knowledge  in  vari- 
ous directions,  such  as  the  application  of  mechanics  to  machinery, 
and  becoming  familiar  with  the  principles  which  govern  the  con- 
struction of  various  machines,  such  as  Steam  Engines,  Air  Engines, 
etc.;  with  the  fundamental  principles  of  Hydraulics  and  Hydraulic 
Motors;  the  student  at  the  same  time  pursues  an  extended 
course  of  machine  (lesu/fiing^  in  which  he  learns  to  apply  not 
only  all  new  principles  as  he  acquires  them,  but  also  his  knowl- 
edge of  the  Strength  of  Materials,  the  Principles  of  Mechanism  and 
Descriptive  Geometry  already  obtained.  He  is  made  to  consider 
one  by  one  all  the  various  parts  which  all  machines  possess  and 
their  mutual  relations;  is  taught  to  design  them  one  by  one,  and^ 
wMIe  deaigningy  has  pointed  out  to  \i\m  \.Vi^\r  various  uses,  tho 
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processes  involved  in  their  construction  and  the  rules  for  propor- 
tioning them.     Then,  passing  on  from  the  simple  to  the  more  com- 
plex, he  designs  working  drawings  for  projected  machines.     When 
rational  formnlsB  are  not  applicable,  empirical  rules  deduced  irom 
the  best    practice,  for  the  dimensions  of  the  various    parts  are 
given  him,  and  the  work  in  the  Drawing  Room,  which  forms  a 
very  important  feature  of  the  course,  is  conducted  as  nearly  as 
possible  in  all  respects  like  that  in  the  draughting  room  of  an 
engineering  establishment.     The  course  is  supplemented  by  shop 
visits,  in  and  out  of  the  city,  and  attention  is  directed  to  the 
important  points  of  fitting,  founding,  forging  and  pattern-making, 
and  all  the  principal  processes  involved  in  machine  construction. 
By  these  means,  by  lectures  upon  the  above  processes,  and  by 
recitations,  it  is  believed  that  the  student  can  obtain  such  a  knowl- 
edge as  shall  render  him  an  acceptable  and  profitable  acquisition 
to  the  manufacturer  and  machine  constructor.     The  fourth  year 
continues  the  course  just  indicated.     In  addition  to  the  course 
elsewhere  laid  down  in  this  Keport,  and  a  special  course  of  read- 
ing under  the  direction  of  the  professor,  the  student  is  required 
to  examine  and  report  upon  existing  machines,  to  design  machines 
for  various  purposes  according  to  given  data,  and  to  complete  his 
course  in  the  draughting  room.      Arrangements  are  made    by 
which  such  students  can  make  trips  upon  locomotives  and  steam- 
boats for  the  purpose  of  examination,  take  indicator  diagrams 
and  make  reports,  and  a  certain  number  of  such  trips  and  reports 
»re  required  from  every  student.     The  year  closes  with  the  prepa- 
ration and  presentation  by  the  student  of  a  thesis  upon  some 
special  subject,  giving  evidence  of  application  and  ability  in  the 
ttudies  he  has  pursued.     The  fifth   year  must  be  spent  by  the 
Undent  either  in  actual  professional  practice,  in  the  examination 
of  engineering  works  and  manufacturing  establishments,  or  in 
•ome  subordinate  position  in  such  works  or  establishments.     Dur- 
ing this  time  the  student  will  be  in  constant  communication  with 
the  professor  and  will  engage  in  such  work  only  as  shall  appear 
to  be  favorable  to  professional  progress. 

All  the  lectures  of  the  University  which  have  any  bearing  upon 
bis  profession,  are  open  to  the  student  during  the  last  two  years, 
•ocb  as  those  upon  Political  Economy,  Patent  Law,  and  The  Law 
of  Contracts;  and  opportunity  is  offered  him  to  take  the  Field-work 
^  the  Civil  Engineers,  and  so  much  of  Practical  A^lTowom-^ 
ttiiiequifite  for  the  determination  of  Latitude  and  liongvX,ud^e. 
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Connecticut  Agricultural  Experiment  Station. 

The  Connecticut  Agricultural  Experiment  Station  still  coi 
tinues  to  have  the  use  of  three  rooms  and  the  eastern  entrance  i 
Sheffield  Hall.  The  other  appliances  of  the  School  have  ah 
been  freely  used,  whenever  necessary,  by  this  important  Sta 
Institution,  and,  as  heretofore,  free  of  charge  to  the  Station.  Th 
occupation  of  the  eastern  wing  by  the  Experiment  Station  b. 
made  it  necessary  to  provide  elsewhere  for  the  increasing  wan 
of  the  students  of  Physiological  Chemistry,  and  another  laboi 
tory  on  the  second  floor  of  the  western  wing  has  been  given 
for  that  use. 

It  is  perhaps  proper  to  add  here  that  the  New  Haven  Coui::i 
Farmers'  Club  has  had  the  free  use  of  rooms  in  Sheffield  Hall,  i 
their  meetings.  This  association  holds  eighteen  regular  meetiii 
each  year,  viz:  on  the  first  and  third  Fridays  of  each  moii: 
from  October  to  April,  and  on  the  first  Friday  of  each  moiit 
during  the  other  six  months.  The  meetings  have  been  large  an 
well  attended. 

The  New  Haven  County  Agricultural  Society  has  also  had  th 
use  of  rooms  for  its  meetings. 

National  Agricultural  Congress. 

The  National  Agricultural  Congress  held  its  annual  meeting  if 
North  Sheffield  Hall,  beginning  August  27th,  1878. 

The  sessions  continued  three  days,  and  were  attended  by  a  larg< 
number  of  persons  representing  many  States  of  the  Union. 

Public  Lectures. 

The  twelfth  annual  course  of  lectures  to  mechanics  and  other 
was  given  during  the  past  year  in  the  lecture  room  in  Nortl 
Sheffield  Hall.  The  lecturers  and  their  subjects  are  indicated  ii 
the  following  programme. 

I.  Thurs.,  Feb.    7. — British  Savings  Banks.  Prof.  Walke: 

II.  Monday,  "     11. — Ferns.  Prof.  Eatoi 

in.  Friday,    "     16. — The  Story  of  the  Northumbrian  Gk)8pels.  Prof.  Lounsbun 
IV.  Monday,  "     18.— The  Great  Pyramid. 

Prof.  J.  D.  Whitney,  of  Harvard  Collegv 

V.  Thurs.,    "    21. — Torpedoes.  Gen.  II.  L.  Abbot,  U.  8.  Engineer  Corpi 

VJ.  Mondaj;  "    26. — Development  of  Oospores  in  Seaweeds.  Prof.  Eatoi 

727.  Tbura.,    "    28.— Quetelet's  Reftearchea  on  ^aa.  Prot  Gkrl 
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Tin.  Moil,    Mar.   4.— The  Atomic  Theory. 

IX.  Thum,    "      7.— History  of  the  Art  of  Writing. 
X.  Monday,  "     11. — American  Savings  Banks. 

XI.  Thure.,    ^*    14. — Relations  of  Meteorites  to  Comets. 
Xn.  Monday,  "     18.— Niagara  Falls. 
Xm.  ThuTB.,    "    21.— Niagara  PaUs. 


Prof.  Johnson. 

Prof.  W.  D.  Whitney. 

Prof.  Walker. 

Prot  Newton. 

Prof.  Brewer. 

Prof.  Brewer. 


Lectures  on  Military  Science. 

A  course  of  lectures  on  military  science,  by  oflScers  of  the  U.  S. 
Engineering  School,  at  Willet's  Point,  was  delivered  in  North 
Sheffield  Hall  as  a  part  of  the  instruction  in  the  school  daring  the 
second  term  of  the  academic  year  1877-78.  The  order  and  sub- 
jects of  the  lectures  were  as  follows  : 


II  Tuesday,  " 
ni  Friday,     '^ 

IV.  Tuesday,  " 

^-  Friday,     " 
^  Thure.,     " 


I.  Friday,  Feb.    1. — Strategy  and  Grand  Tactics. 

Capt  W.  D.  Livermore,  U.  S.  Engineers. 
5. — Logistics.  Capt.  T.  H.  Handbury,  U.  S.  Engineers. 

8. — Small  Arms  and  their  influence  on  Tactics. 

Lieut.  B.  D.  Greene,  U.  S.  Engineers. 
12. — Ordnance  and  Gunnery. 

Lieut.  J.  B.  Quinn,  U.  S.  Eng^eers. 
16. — Fortification.  Capt.  A.  M.  Miller,  U.  S.  Engineers. 

21. — Torpedoes.  General  II.  L.  Abbot,  U.  S.  Engineers. 

Gifts. 

A  binocular  compound  microscope,  with  case  and  accessories, 
iiiade  by  Beck,  has  been  presented  by  Alonzo  E.  Wemple,  Esq., 
of  the  class  of  1875,  and  is  a  valuable  addition  to  the  apparatus 
of  the  Biological  department  of  the  School. 

A  complete  set  of  the  American  Journal  of  Education,  extend- 
ing from  1865  to  1877,  and  embracing  twenty-seven  volumes,  has 
^n  presented  to  the  library  of  the  School  by  Mr.  Sheffield. 

To  Dr.  Wolcott  Gibbs,  Rumford  Professor  of  the  Application 
of  Science  to  the  Useful  Arts  in  Harvard  University,  the  Library 
w  JiUo  indebted  for  a  generous  gift  of  about  one  hundred  and  fifty 
volumes.     The  following  is  the  list  of  the  works  presented. 

AccTH,  p.    Elements  of  Crystallography.     London,  1813. 

Agriculture,  Department  of,  Reports  for  1873  and  "75.     2  vols.    "Washington 

1874  and  '76. 
An»»ican  Ahnanac.     183(»-6l.     32  vols.,  bound  in  19  vols.     Boston,  1829-61. 
Andean  Association  for  the  Advancement  of  Science,  Proceedings  of  the.    1845, 

'48-'51,  '53,  '55-'60.  and  '67.     15  vols, 
^■wiam  Chemical  Society,  Proceedings  of  the.    New  York,  1876. 

Geographical  Society  of  the  State  of  New  York,  JoximaY  ol  \3fcift. 

\VI0-71.    New  York,  1873. 


-.  .    • 
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Astor  Library,  Catalogue  of  the.    4  vols.    New  York,  1857-59  and  '61. 

Bulletin  de  la  Society  Chimique.     1861-72.     14  vols.    Paris,  1861-72. 

Bur  AT,  M.  A.     Greologie  Appliqu^.     Paris,  1846. 

Canada,  Geological  Survey  of.    Reports  1863-56.    Toronto,  1857. 

Canadian  Meteorological  Report  for  1876.     Ottawa.  1877. 

Cox,  E.  T.     Geological  Survey  of  Indiana.     Reports  for  1873  and  1876.     2  vols. 

Indianapolis,  1874  and  1876. 
Dale,  T.  N.    Study  of  the  Rhaetic  Strata  of  the  Yal  Di  Ledro.     Patterson,  1876. 
EiSENLOHR,  W.    Lehrbuch  der  Physik.     Stuttgart,  1857. 
Penwick,  S.     Svee  Rutherford^  W. 
Gauss,  C.  F.  and  Webeb,  W.    Resultate  aus  den  Beobachtungen  des  Magnetischen 

Yereins  im  Jahre  1836,  1838-41.     5  vols.     Leipzig,  1837-42. 
Gebhardt,  C.    Introduction  4  L^^tude  de  la  Chimie.     Paris,  1848. 
Gilbert's  Annalen  der  Physik.      Yols.    1-78.      78  vols.      Halle,    1799-1808. 

Leipzig,  1809-24. 
Guy6t,  a.     Meteorological  Tables.     Washiogtou,  1852. 
Haidinoer,  W.     Handbuch  der  Mineralogie.     Yienna,  1850. 
Jackson,  C.    Geology  of  Rhode  Island.    Providence,  1840. 
Jenokbn,  H.  D.     Treatise  on  Light,  Color,  Electricity  and  Magnetism.     London, 

1869. 
Kidder,  J.  H.    Coutributions  to  the  Natural  History  of  Kerguelen  Island.   Wash- 
ington, 1876. 
LiEBER,  0.  M.     Greological  Survey  of  South  Carolina.    Columbia^  1868. 
Loudon,  J.  C.    Encyclopedia  of  Plants.     London,  1836. 
MoClellan,  G.  B.     Report  of  Mission  sent  to  the  S^at  of  War  in  Europe  in  1856 

and  '56.     Washington,  1857. 
PiCLET,  E.     Traits  de  Physique.     3  vols.     Paris,  1847. 
Pouillet,  M.     ;^ement8  de  Physique  Experimentale  et  de  M^t^rologie.     3  vols. 

Paris,  1853. 
Quarterly  Journal  of  Science.     1864  and  '65.     2  vols.     London,  1864  and  '65. 
Raioielsbero,  C.  F.    Berzelius's  Chemisches  Mineral  System.    Ndmberg,  1847. 
Rammelrberg,  C.  F.     Worterbuch  der  Mineralogie.     2  vols.     Berlin,  1841. 
Repertoire  de  Chimie  Appliqu^.     I-Y,  5  vols.     Paris,  1858-63. 
Repertoire  de  Chimie  Pure.     I-IY,  4  vols.     Paris,  1858-62. 
Robinson,  S.     Catalogue  of  American  Minerals.     Boston,  1825. 
Royal  Society,  Proceedings  of  the.    Yols.   11,  15,   17-19.     5  vols.      London, 

1860-71. 
Rutherford,  W.  and  Fenwick,  S.     The  Mathematician.    Nos.  1-7,  London,  1847. 
Shubarth,  E.  L.     Handbuch  der  Teshnischen  Chemie.    4  vols.    Berlin,  1851. 
Texas  Almanac  for  1867.     Galveston. 
United  States  Circuit  Court.     (Equity).     Rumford  Chemical  Works  vs.  John  E. 

Sauer.    New  York,  1869. 
United  States  Circuit  Court.     (Equity).     R.  A.  Tilghman  vs.  R.  G.  MitcheU. 

New  York,  1864. 
Weber,  W.    See  Oausa,  C.  F. 
Weltzien,  C.    Systematische  Zusammenstellung  der  Organischen  Yerbindungen. 

Braunschweig,  1860. 
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From  Mr.  D.  Cady  Eaton,  late  Professor  of  the  History  and 
CriliciBin  of  Art  in  Yale  College,  the  School  has  received  a  gift 
of  the  following  large-size  pliotographs  of  artizan  work  of  the 
Middle  Ages,  and  of  later  periods.  The  objects  from  which  these 
photographs  are  taken,  are  contained  in  the  National  Museum  of 
Bavaria,  at  Munich,  and,  as  will  be  seen,  comprise  artizan  work 
of  a  military,  ecclesiastical,  and  domestic  character. 

1.  Complete  suit  of  Annor  of  Duke  Henrj  the  Pious  of  Saxony,  bom  1473,  died 

1544.     Armor  of  steel  inlaid  witti  gold. 

2.  Complete  suit  of  Armor  of  the  Elector,  Christian  I.  of  Saxony,  bom  1 660,  died 

1591.    Steel  etched  with  gold  inlaid. 

3.  Complete  suit  of  Armor  of  the  Elector,  ('hristian  II.  of  Saxony,  bom  1683,  died 

1611.    Italian  work.     Enchased  in  steel  and  gilded. 

4.  Complete  suit  of  Armor  of  the  Elector,  Christian  II.  of  Saxony,  bom  1683,  died 

1611.     Wrought  by  Kollman  in  Augsburg.     Enchased  in  steel  overlaid 
with  gilt  ornaments. 

5.  Complete  suit  of  Armor  of  Duke  John  William  of  Weimar,  born  1630,  died 

1673.     Steel  etched  and  gilded. 

6.  Parade-armor  of  the  Elector,  Christian  I.,  bom  1660,  died  1691.      (^opper 

gilded. 

7.  Parade-armor  of  Charles  Emanuel,  Duke  of  Savoy,  bom   1662,  died  1630. 

Enchased  in  steel  and  gilded.     Made  in  Milan. 

8.  The  so-called  Milan  armor  introduced  into  Grermany  by  the  Emperor  Maxi- 

milian L     Made  at  Nuremberg,  1512-1646. 

9.  Hie  same,  from  a  different  view. 

1 0.  Armor  for  a  tournament  on  foot.     Augsburg  work.     Etched  upon  steel. 

1 1 .  Shield  of  the  16th  Century.    Augsburg  work. 

12.  Shield  of  the  16th  Century.     Augsburg  work. 

13.  Shield  of  the  16th  Century.    Italian  work. 

14.  Hauberks  of  the  17th  Century.     Steel  with  silver  inlaid,  and  steel-gilt  with 

silver  ornaments.     2  figures. 

16.  Helmet,  1460-1600. 

16.  German  tournament-helmets,  1600-1660.     2  figures. 

17.  Milan  HelmetSr  so-called.     Nuremberg  work,  1616-1640.     2  figures. 

18.  German  Helmet  with  etched  ornaments,  1550-1580. 

19.  Helmets  of  the  16th  Century.     Italian  work.     2  figures. 

20.  Helmet  (Spanish  model)  of  the  1 6th  century.     Augsburg  work. 

21.  Morions,  1590-1630.     2  figures. 

22.  Halberds,  with  wheel  lock  pistols,  1630-1660.     2  figures. 

23.  Halberds,  etched  and  gilded,  of  the  year  1688,  and  two  of  the  same  with 

double  pistols.     3  figures. 

24.  Halberds  with  etched  ornaments,  1660-1690.     6  figures. 

25.  Halberds  and  Partisans  with  etched  ornaments,  1600-1640.    4  figures. 

26.  Indian  Partisans  bought  in  the  year  1727  by  Augustus  the  Strong.     2  figures. 

27.  PistolB  of  Saxon  princes  of  the  16th  Century.    4  figures. 

28.  Pistola  of  Saxon  princes  of  the  16th  Century.    4  figures. 

29.  Flitcdi  of  Saxon  prinoea  of  the  16th  Century.    4  figures. 
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30.  Pistolsjof  Saxon  princes  of  tbe  1 6th  Centuiy.    4  figures. 

31.  Battle-axes,  etched,  16th  Century.    4  figures. 

32.  Battle-axes  (for  making  a  breach),  16th  Century.     2  figures. 

33.  Battle-axes,  etched,  gilded,  and  damaskeened,  16th  Century.    4  fig^ures. 

34.  Carved  Iron  Parade  Swords,  with  gold  and  silver  inlaid,  1590-1640.     3  fig- 

ures. 

35.  Gilt  Iron  Sword-hilts,  gilded,  16th  century.     3  figures. 

36.  Carved  Iron  Sword-hilts,  g^ded  and  inlaid  with  silver,  16th  Century.     3  fig- 

ures. 

37.  Carved  Iron  Sword-hilts.    Nuremberg,  16th  Century.     3  figrures. 

38.  Carved  Iron  Sword-hilts,  16th  Century.    4  figures. 

39.  Carved  Iron  Daggers,  with  Tauschir  work  in  gold  and  silver.     8  figures. 

40.  Hangars  with  handles  of  stag-horn,  ivory,  and  mother-of-pearl,  1700-1750. 

9  figures. 

41.  Powder-flasks  of  stag-horn,  1550-1600.     8  figures. 

42.  Powder-fiasks  of  ivory,  1670-1720.     9  figures. 

43.  Hunting-horn  of  the  Roman  time.      Hunting-horn  of  the  17th  Century. 

Powder-horns.     Indian  work  of  the  17th  Century.    4  figures. 

44.  (a)  Frontlet-armor  of  a  horse,  fiuted,  part  of  the  Milan  suit  of  armor.     (6) 

Frontlet-armor  of  a  horse,  from  the  castle  of  Hohenaschen^  with  the 
escutcheon  of  the  Lords  of  Freyberg,  1520-1540.     2  figures. 

45.  Embroidered  Old-German  Saddle  with  pistol  holsters,  1 6th  C^entury. 

46.  Old-German  Saddle  and  Stirrups,  17th  Century. 

47.  Spurs  of  Duke  Christopher  of  Bavaria,  with  the  Stirrups  of  silver-g^t     2  fig- 

ures. 

48.  Tools  of  the  Elector  Augustus,  16th  Century.    4  figures. 

49.  Order  of  the  Dragon,  established  by  the  Emperor  Sigismund,  1389.     Raised 

embroidery  of  silk  and  gold. 

50.  Gilded  Badges  of  lead  and  bronze  casting,  and  bronze  ornaments,  1613-1661. 

51.  Monile  of  copper-g^lt,  with  adoration  of  the  three  king^,  wrought  in  silver, 

1380-1440.     2  figures. 

52.  Bronze  Reliquary,  1000-1050. 

53.  Fragments  of  an  ivory  Reliquary  from  the  cathedral  at  Bamberg,  1000-1020. 

3  figures. 

54.  Bronze  Reliquary,  1000-1050. 

65.  Copper-gfilt  Reliquary,  engraved  and  enamelled,  1150-1200. 

56.  Copper-gilt  Reliquary,  engraved  and  enamelled,  1170-1210. 

57.  Wooden  Reliquary,  1460-1480. 

58.  Altar-piece  in  painted  wood.    Sculpture  by  Michael  Bacher  of  Brunck,  1480- 

1500. 

59.  Painted  wooden  Altar-piece.     After  a  design  of  Martin  Schongauer,  1486. 

60.  Small  Altar-piece  in  carved  wood.     Low  Dutch  school,  1490-1510. 

61.  Painted  wooden  Altar-piece  witli  wings,  1500-1510. 

62.  Copper  Pyx.  fire-gilt,  1400-1430. 

63.  Iron  Pyx,  1460-1500. 

64.  Monstrances  of  copper-gilt,  1460-1500.    3  figures. 

65.  Bishop's  Crosier  of  ivory,  1710-1740. 

66.  Mitre  with  orient  pearls.    Mitre  embroidered  with  silk,  from  the  oathedral  at 

Meissen,  15th  century.    2  figures. 
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67.  Two  ivory  Diptydhs,  and  parts  of  Diptychs,  1300-1350.    *l  figures. 
es.  iToiy  Diptyohs  and  parts  of  Diptychs,  1300-1360. 

69.  Painted  wood  Statue.    St.  Walpurgis,  1480-1500. 

70.  Painted  wood  Statue.    St  Magdalen,  1480-1500. 

71.  Painted  wood  Sculpture.    Lamentation  over  the  body  of  Christ,  1490-1610. 

72.  Sculpture  from  Pear-tree  wood.    The  Burial  of  Christ,  1496. 

73.  Painted  wood  Sculpture.    The  Body  of  Christ,  the  Virgin  Mary,  and  St 

Boch,  1500-1520. 

74.  Wood  Sculptures  of  Fielman  Riemenschneider.    St  Peter,  St.  Paul,  St  Simon, 

and  St  Andrew,  1600-1520. 

75.  Wood  Sculptures  by  the  same.    St  John,  St.  Philip,  St.  Bartholomew,  and 

St  Thomas,  1600-1520. 

76.  Wood  Sculptures  by  the  same.    St  Matthias,  St  Jude,  St  James  the  Greater, 

St  James  the  Less. 

77.  Painted  wood  Sculptures.    The  Four  Evangelists,  1520-1540. 

78.  Painted  wood  Sculpture.    Death  of  the  Virgin  Mary,  1680-1600. 

79.  Wood  Sculpture,    (a)  Milan  Coat-of-arms  with  lancers  as  shield  supporters. 

From  the  castle  at  Passau.    (b)  End  Rosette  of  a  wooden  ceiling. 

80.  Wood  Busts  from  the  castle  at  Neuberg,  1620-1640.     2  figures. 

81.  Linden-wood  Sculptures.    Two  Knights  of  Leoprichting,  1620-1640. 

82.  Alabaster  Sculpture.    The  Annunciation,  1460-1480. 

83.  lYorj  work.    Munich  school,  1600-1650.    3  figures. 

84.  Ivory  work.    Munich  school,  1600-1660.    3  figures. 
86.  The  same,  another  view. 

86.  Ivory  work,  1630-1660.    3  figures. 

87.  Ivory  Sculptures.    Bacchanals,  by  Antonius  Leoni  of  Venice,  1690-1700. 

88.  Group  of  painted  Porcelain.    Frankenthal  make,  1756-1761. 

89.  Oak-wood  Ornaments.     1440-1480. 

90.  landen-wood  Ornaments,  1630-1660.    5  figures. 

91.  Linden-wood  Ornaments,  by  Peter  Floetner  of  Nuremberg,  1620-1546.     10  fig- 

ures. 

92.  Ornaments  of  wrought  Iron,  1700-1740.    8  figures. 

93.  Lead  Castings  from  the  work-shops  of  Nuremberg  and  Augsburg  artificers  as 

models  for  gold  and  silver  smiths,  1660-1620.     10  figures. 

94.  Middle  and  Comer  Borders  of  Book-covers,  brass  casting.     12  fig^es. 

95.  Fibulae  of  bronze,  silver,  and  gold  from  the  graves  at  Nordendorf,  500-900. 

23  figures. 

96.  Silver  Ornaments,  1640-1710.    49  figures. 

97.  ^Ter  Ornaments  for  women.    Girdles  with  knife-sheaths,  1660-1720.    2  fig- 

ures. 

98.  Motber-of-pearl  work,  1460-1600.    28  figures. 

99.  SQver  Filagree  work,  1660-1740.     26  figures. 

100.  Silyer  Filagree  work,  1660-1740.     14  figures. 

lOL  Linen  with  embroidered  ornaments,  1380-1400.    3  figures. 

102.  Cloth  Tapestry  with  figures  representing  the  Beheading  of  John  the  Baptist, 

and  the  Twelve  Months,  1660-1690. 

103.  Canvas  Tftpestry,  1590-1620. 

101  Linen  and  Lace  Table-cover.    After  the  designs  of  Siebmacher,  1600-1640. 
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105.  Altar-cloth  of  white  Laoe  embroidered  with  gold,  1600-1650. 

106.  View  of  the  Schramonplatz  at  Munich.    Painting  on  linen  in  water  c 

1634. 

107.  Cloth  of  Gold  woven  with  silk,  1690-1720. 

108.  Mantel  of  Violet-colored  Velvet  embroidered  with  gold,  of  Duke  WiUia 

which  he  wore  at  his  marriage  with  Rene^  of  Lorraine,  Feb.  22, 
Front  view. 

109.  The  same,  view  of  the  back. 

110.  Portrait  of  Duke  Louis  of  Bavaria,  brother  of  William  IV.,  painted  by 

Werlinger,  1516. 

111.  Falconry  Bag  of  the  Elector,  Maximilian  I.,  of  Bavaria. 

112.  Ladies'  leather  Work-bags,  1510-1540.    3  figures. 

113.  Initial  Letters  on  Parchment,  1490-1510. 

114.  Viola  di  Gamba  of  the  Elector,  John  William  of  the  Palatinate,  ma< 

Joachim  Filke  in  Hamburg,  1697. 

115.  Chess-board  of  wood,  and  painted,  1490-1510. 

116.  Chess-board  with  inlaid  engraved  sculptured  ivory,  mother-of-pearl 

metaL     After  designs  by  Goorg  Penz,  Heinrich  Aldegrever,  and 
Sebald  Behan,  1520-1540. 

117.  The  same.    View  of  the  inside. 

118.  Backgammon  Board.    Pieces  containing  portraits  of  German  princes, 

Century. 

119.  Standing  Clock,  wrought  and  chiselled  in  silver,  made  by  Chri8t< 

Schende,  in  Augsburg,  1650-1670. 

120.  Clock  of  the  17th  Century. 

121.  Looking-glass,   with  Frame  carved  from  pear-tree  wood.     Dutch   ^ 

1560-1600. 

122.  Frame  carved  in  knee-timber,  1620-1640. 

123.  Ornamental  Cabinet  of  ivory  and  copper-gilt,  800-900. 

124.  Small  wooden  Chest  with  colored  lining,  1440-1470. 

125.  Chest  with  gilded  lead  filagree  work,  1440-1480. 

126.  Linden- wood  Chest  with  colored  lining,  1460-1480. 

127.  Money  Chest  of  iron,  etched,  1560-1590. 

128.  Money  Chest  of  iron,  with  colored  lining,  1480-1510. 

129.  Carved  and  inlaid  Chest,  with  piano-forte,  1580-1620. 

130.  Martin  Luther's  Cabinet.    Gift  of  the  Elector,  John  Frederick,  16th  Cei 

131.  Clay  Stove-Tile,  with  colored  glazing,  1460-1500. 

132.  Ink-stand  of  wrought  iron  of  the  Elector,  Charles  Theodore  of  Ba^ 

1750-1790. 

133.  Spinning-wheels,  1620-1660.     2  figures. 

134.  Chairs  with  carved  work,  and  with  the  coat  of  arms  of  the 'Lords  of  Ii 

1560-1590.     3  figures. 

135.  Chairs  with  carved  work,  1560-1600.     3  figures. 

136.  Plate  of  Venetian  glass,  1550-1600. 

137.  Limousin  Plates  by  Pierre  Cortoys,  1558.    2  figures. 

138.  Tin  Plates  of  Caspar  Enderlein,  Nuremberg,  1600-1620.    2  figures. 

139.  Table-top  of  a  piece  of  Cypress- wood,  Nuremberg,  17th  Century. 

140.  Tm  Tankards,  1640-1600.    4  figures. 
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141.  Cologne  Pitdiers  of  stone- ware,  1669-1691.    4  figures. 

142.  Cologne  Pitchers  of  stone-ware,  1600-1630.    3  figures. 

143.  Mass  Service  of  rock  crystal  and  silver-gilt,  1600-1630.    2  figures. 

144.  Venetian  Glasses,  1680-1600.    3  figures. 

145.  Venetian  Glasses,  1660-1*100.    3  figures. 

146.  Venetian  Glasses,  1660-1700.    6  figures. 

147.  Glass  Drinking-cup,  with  colored  and  gold  ornaments  and  figures  burnt  in ; 

made  at  Damascus,  1260-1300. 

148.  Drinking-horn  of  the  16th  Century. 

149.  Sflver  Drinking  Cup  of  the  Burgomaster  Gletzle  of  Ingolstadt,  1460-1470. 

150.  Drinking  Cup  of  silver  coin  of  Duke  John  George  of  Saxony,  1634.    Ivory 

Drinking  Cup  with  silver-g^t  stand  and  cover  of  the  same  period.    2  figures. 

151.  Drinking  Cups  of  carved  cocoa-nut  wood,  17th  Century.    3  figures. 

162.  Ivory  Drinking  Cup  with  silver-gilt  stand,  cover,  and  handle.    Munich  work, 
1630-1660. 

153.  The  same.    Another  view. 

154.  Silver  Drinking  Vessels.    One  a  Wedding  Beaker  in  the  form  of  a  woman. 

No  date.    3  figures. 

155.  Ivory  Goblet  and  Candle-sticks,  1680-1700.    3  figures. 

156.  Bronze  Candlesticks,  1100-1150.    3  figures. 

157.  Candlesticks  of  cast  bronze,  1140-1200.     3  figures. 

158.  Turned  ivory  Candlesticks  of  the  Elector,  Maximilian  1.  of  Bavaria,  1620- 

1640.    3  figures. 

159.  Ivory  Knife  and  Fork  Handles,  1680-1730.     18  figures. 

160.  Hunting  Knives  of  the  17th  Century.    6  figures. 

161.  Keys,  1660-1700.     16  figures. 

162.  Lock  of  a  Bridal  Chest  with  etched  ornaments,  1 630-1660. 

163.  Lock  of  a  Bridal  Chest  with  etched  ornaments,  1630-1660.    Tinned. 
IW.  Lock-smith  work,  1640-1680.    4  figures. 

The  following  gifts  have  been  made  to  the  Department  of 
Dynamic  Engineering : 

One  No.  1  Sturtevant  Blower,  from  B.  F.  Sturtevant,  of 
Boston ;  one  tablet  of  machine-made  set-screws,  from  the  Hart- 
ford Machine  Screw  Co. ;  Babbitt  boxes  for  connecting  rod,  from 
^e  Colt's  Pat.  Fire  Arms  Mfg.  Co.,  of  Hartford ;  and  one  book  of 
■^pes  (catalogue)  from  the  Union  Iron  Co.,  of  Buffalo,  N.  Y.,  by 
the  favor  of  H.  B.  Bigelow,  Esq.,  of  New  Haven. 

Additions  to  the  Zoological  Coelkotion. 
A.  E.  Ybbbill,  Curator;  E.  B.  Wilson,  Assistant. 

During  the  past  year  rapid  progress  has  been  made  in  the 
^nrangement,  mounting  and  labelling  of  the  collections.  In  the 
room  (No.  12)  devoted  to  vertebrata,  the  arrangement  of  the 
birds,  reptiles  and  fishes  has  been  nearly  completed  and  many 
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additions  have  been  made,  particularly  to  the  special  New  Ed^ 
land  series,  while  as  many  of  the  more  interesting  or  important  ^ 
the  foreign  bird  skins  as  our  very  limited  funds  would  permit  ha'^ 
been  mounted.  In  room  No.  16,  numerous  additions  have  be^ 
made,  and  most  of  the  corals  and  echinoderms,  and  many  of  t.1 
larger  shells  have  been  permanently  mounted  on  bases.  For  tV 
purpose  pine  tablets,  one-half  and  three-quarters  of  an  inch  thi<3 
with  bevelled  edges,  and  painted  pale  gray,  have  been  adopte 
In  the  case  of  corals,  with  large  or  irregular  bases,  it  has  bee 
found  more  convenient  to  form  around  them  a  tablet  of  the  sau:: 
shape  and  color,  consisting  of  plaster  of  Paris  and  hydrauii 
cement,  mixed  with  suitable  pigments.  The  echinoderms  aiP 
most  of  the  mounted  shells  are  held  upright  by  silver-plated  bra^ 
wires,  variously  attached  according  to  the  subject.  Most  of  tta 
mounting  has  been  done  very  neatly  and  skillfully  by  Mr.  K  iJ 
Hawley. 

During  the  summer  vacation,  as  in  seven  previous  years,  t\m 
curator  took  charge  of  the  dredging,  carried  on  by  the  U.  £ 
Fish  Commission,  and  as  usual  the  large  collections  of  inverts 
brata  were  sent  here  for  elaboration.  Mr.  Richard  Rathbun  an 
Mr.  Sanderson  Smith,  were  the  principal  assistants  during  th3 
season.  The  headquarters  were  at  Gloucester,  Mass.,  and  tl» 
explorations  were  to  the  eastward  and  southward  of  Cape  Ana: 
and  in  Massachusetts  Bay.  When  fully  studied,  a  series  of  thee 
specimens  will  be  deposited  in  the  Museum,  by  the  curator. 

One  of  the  most  important  additions  received  this  year  is 
large  series  of  British  Crustacea,  shells,  polyzoa,   and   sponge 
authentically  named,  and  sent  by  the  Rev.   A.  M.  Norman,    i 
exchange. 

Mr.  J.  H.  Emerton,  Salem,  Mass.,  presented  specimens  of  a  r^^^ 
spider  {£^tra  Packardii)  from  Mt.  Washington. 

Mr.  J.  C.  Punderford  gave  a  squid  (Loligo)  from  New  Havers 

Messrs.  A.  Foote  &  Co.,  New  Haven,  presented  a  seal  (PAc^^ 
vitidina)  taken  at  Tomlinson's  Bridge,  in  New  Haven  harb^' 
Also  a  large  cluster  of  oysters. 

Mr.  W.  C.  Beecher,  New  Haven,  gave  a  hen's  egg^  coutainiTi. 
a  second  shell,  inside  the  outer  one,  and  separated  from  it  by  * 
layer  of  albumen. 

Mr.  C.  K.  Mixter  (S.  S.  S.  1877)  presented  insects,  crastaoe*: 
and  a  Gordius  from  Illinois. 
Pro£  K  S.  Morse,  in  behalf  of  \.\ie  Umvereity  of  Tokio,  Japtfiy 
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?ATe,  in  exchange,  a  collection  of  corals,  shells,  alcoholic  mollusca, 
-XTistacea,  and  other  marine  invertebrates  from  the  Bay  of  Yeddo ; 
Iso  a  "broad  tape-worm"  {Bothriocephalua  latvs)  from  Tokio. 

Prof.  S.  W.  Johnson  presented  a  Mermifi  dug  from  the  earth 
:^  hifi  garden. 

Miss  J.  M.  Harrington,  New  Haven,  gave  three  species  of 
echini  from  Nassau,  N.  P. 

Pro£  O.  C.  Marsh  presented  a  lot  of  fishes  and  marine  inverte- 
•■-ates  from  Southern  California,  collected  by  Mr.  G.  W.  G.  Har- 
;:>Td.     Also  a  snake  from  Acapulco. 

Messrs.  Thompson  Brothers,  Morris  Cove,  presented  a  bill-fish 
.^elone)  from  the  harbor. 

Lieut.  W.  B.  Pease,  U.  S.  A.,  gave  a  collection  of  skins  of  luam- 
nals  and  birds,  and  a  few  birds'  nests  from  Nebraska. 

Capt.  John  H.  Mortimer,  New  York,  presented  a  very  interest- 
ing collection  of  pelagic  invertebrates  (pteropods,  LepaSy  Haloha- 
tisy  etc.)  in  alcohol. 

Prof.  O.  D.  Allen  gave  a  "  copper-head  snake"   {Ancistrodon 
contortrix)  killed  at  Pine  Rock,  near  New  Haven,  June  7. 

Mr.  W.  G.  Brown  (S.  S.  S.)  gave,  in  exchange,  SquiUa  empuaa 
uid  Libinia  dubia  from  near  New  Haven. 

Mr.  Robert  Veitch,  New  Haven,  presented  specimens  of  a 
** Japanese  earth-worm"  {PerichcBta)  from  plant-pots  in  a  green- 
bouse. 

Mrs.  Hume,  New  Haven,  presented  two  nests  of  weaver  birds 
from  Bombay. 

Major  Todd  gave  a  monstrous  foetal  pig,  said  to  have  been  taken 
from  a  "  boar,"  New  Haven. 

I^r.  H.  Hotchkiss,  New  Haven,  skins  of  ermine  and  squirrel 
from  near  New  Haven. 

Mr.  Fred.  Habershaw,  6  W.  48th  St.,  New  York,  gave  a  vol- 
^  containing  a  general  list  of  Diatomacese,  written  by  means 
<>^  an  electrical  pen. 

Mr.  S.  F.  Clark  sent  living  specimens  of  a  rare  fresh-water 
J^ydroid  ( Cordylophora  lacustris)  from  near  Baltimore. 

Mr.  Henry  Turner,  Vineland,  N.  J.,  sent  a  lot  of  marine  and 
fr^h-water  Crustacea,  leeches,  etc.,  mostly  from  New  Jersey. 

Mr.  S.  W.  Williston  presented  a  lot  of  Amphipods,  from  Lake 
Come. 

Mr.  A,  D.  Cobb  gave  a  hoJothorian  (Thyone  Iriareu^  ixKsxsL 
Weit  Bareo. 
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Mr.  E.  H.  Hawley  gave  a  lot  of  insects,  fresh-water  shells, 
fishes  and  Crustacea,  from  Fulton  County,  N.  Y. 

Mr.  Howland  Briggs  sent  some  brook  trout  from  Fulton  Co., 
N.  Y. 

Mr.  C.  Jerome  presented  fishes  and  insects  from  Saratoga  Co., 
N.'Y. 

Dr.  I.  P.  Trimble  presented  specimens  of  Italian  marble,  deeply 
perforated  and  honey-combed  by  a  sponge  ( Cliona  sulphurea  V.). 
It  was  taken  from  a  vessel  wrecked  off  Long  Island  in  1871. 

Mr.  J.  B.  Kirby  gave  a  round-clam  (  Venv$  mercenaria)  contain- 
ing a  large  purple  "  pearl,"  from  New  Haven. 

Mr.  E.  B.  Wilson  (S.  S.  S.)  presented  a  lot  of  barnacles  {J^akh 
nua  improviaua  and  B.  ehwniem)  on  oysters  from  New  Haven. 

Mr.  Richard  Fellowes,  New  Haven,  presented  a  "lady-fish" 
{Albula  conorhynchus)  from  Newport,  R..  I. 

Mr.  F.  S.  Smith  gave  a  cast  skin  of  black  snake. 

Prof.  J.  D.  Dana  presented  a  skin  of  an  arctic  seal  {Pagomya 
fcetidus)  from  Cumberland  Gulf,  received  from  Mr.  O.  T.  Sherman. 

Prof  O.  C.  Marsh  deposited  a  mounted  California  sea-elephant 

Mr.  W.  R.  Girard  sent  sponges  from  Staten  Island. 

Prof.  W.  B.  Dwight,  Vassar  College,  sent  a  coral  {StylasU 
elegans  Y.)  from  Ebon  Island. 

Small  collections  of  insects  have  been  received  from  Mr.  W.  j 
Silliman,  Mr.   Morton,  Mr.  H.  C.  Kingsley,  Mrs.  K  A.  Brow 
Mr.  C.  W.  Canfield,  K  Mitsikuri  (S.  S.  S.),  E.  H.  Hawley,  H. 
Bassett,  E.  T.  Owen,  T.  A.  Bostwick,  A.  C.  Hill,  F.  S.  Smith, 
S.  Beecher,  H.  G.  Lewis,  C.  H.  Merriam,  D.  B.  Lane,  Misses  I 
Professor  G.  J.  Brush,  Professor  W.  H.  Brewfer. 

Small  lots  of  shells  have  been  presented  by  Mr.  Fred. 
Gorham,  Chas.  W.  Blackman,  Geo.  W.  Hawes,  Arthur  F.  G 
Orrin  Mallory. 

A  number  of  East  India  corals  were  purchased  from  Mr.  \ 
Knowlton. 

Mr.  J.  F.  Whiteaves  has  sent  to  the  curator  portions  of  s 
coral  (Paragorgia  Pacifica  V.)  from  near  Vancouver  Islar 
description. 

Prof.  A.  E.  Verrill  has  deposited  many  rare  corals,  etc., 
number  of  rare  fishes,  including  a  skeleton  of  the  recently 
ered  ChimoBra  plumbea,  from  deep  water  off  Nova  Scotia 
lected  by  the  U.  S.  Fish  Commission. 
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Annivebsabt. 

The  Annivereary  exercises  were  held  in  North  Sheffield  Hall  on 
theeyening  of  Tuesday,  June  25,  1878.  The  candidates  for  de- 
grees with  the  subjects  of  their  graduation  theses  arc  given  in  the 
following  schedule.  Those  marked  with  an  asterisk  were  read  in 
the  evening. 

CrrSL    ENGINEER.    (1) 

DunsL  Webster  Bering,  Ph.B.     JohnsviUe,  Md.     On  Iron  Substructures  for 
Railways  and  Bridges. 

BACHELORS  OF  PHILOSOPHY.    (89) 

Wquam  Day  Allen  (Select),  Hartford.    On  Chinese  Immigration. 

^Sktmour  Landon  Alyord  (Select),   West  Winsted.    On  Tramps. 

*JOHK  Pomerot  Baetljbtt  (Select),  New  Britain.     On  the  Mohammedans  in 

Spain. 
*JOHK  Luis  Blackxore  (Civil  Engineering),  City  of  Mexico^  Mexico.    On  the 

Sewerage  System  of  Proyidence,  R.  I. 
Edwabd  Everett  Brewster  (Chemistry),  West  Cornwall.    On  the  Determination 

of  Lead  in  Ores. 
Patbtte  Williaxb  Brown  (Select),  TonkerSj  N.  7.    On  the  Coinage  of  the  Uni- 
ted States. 
WiLLLLM  Ttler  Browne  (Biology),  Lisbon.    The  Nervous  System  of  Bufo  Amer- 

icanus  compared  with  that  of  Rana  Palustris. 
LvciiK  Lowber  Burrows  (Select),  Decatur^  III    On  Banking  in  the  Western 

States. 
Cbablbs  William  Oanpield  (Biology),   Hartford.     On  the  Heart  of  Cistudo 

Virginea. 
BoBKBT  Williams  Chapin  (Civil  Engineering),  Springfield^  Mass.    On  the  Harlem 

Railroad,  between  42d  st.  and  1 33d  st.,  New  York  City. 
*WauAM  Grover  Chapin  (Dynamic  Engineering),  Somers.      On  the  Pumping 

Machinery  of  the  New  Haven  Water  Company. 
*GRiBLB8  Samuel  Churchill  (Civil  Engineering),  New  Haven.    A  Comparison 

of  the  Different  Methods  of  Leveling. 
^Walter  Linslet  Cowlbs  (Civil  Engineering),  WaUmgford.    A  Review  of  the 

Crilbert  Elevated  Railway. 
^OOTIBTUB  James  Emert  (Dynamic  Engineering),  Bangor^  Me.    On  Magneto- 

Electricitjr. 
^UxoiR  Farwell  (Select),  Chicago^  lU.    On  the  Origin  and  Characteristics  of 

Kiphuism. 
*^)bwik  Hart  Doolittle  Fowler  (Select),  North  Haven.    On  the  Character  of 

Richard  the  Third, 
^^^ffosi  Zaooheus  Gordon  (Select),  BrookviQe^  Fa.    On  Adams  and  Jefferson. 
^AB)  Yassall  Greene  (Agricultural),  Nonoich.    On  Tea ;  its  Cultivation  at 

luiine  and  abroad. 
^*^  AueuBTUS  Harman  (Civil  Engineering),  CUi  eland,  0.    On  the  Su^rioi 

&b«et  Yiadnot,  Cleveland,  O. 
^AiQi  TtuMAW  Hast  (Select),  yew  Haven.     On  the  Newloundlaiid  ¥\fihet\Q«^. 
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Geobgb  Stewaat  Hbgkman  (Select),  Brooklyn^  N,  T.    On  Heredity,  Physiologi- 
cally and  Psychologically  Considered. 

Charles  Betts  Hillhouse  (Select),  New  Haven.    On  the  Power  of  the  House  of 
Commons  over  the  Public  Purse. 

Robert  Samuel  Hulbert  (Civil  Engineering),   West  Winated.    On  a  Method  of 
Determining  Time  and  Latitude  by  the  Engineer's  Transit 

Thomas  Mastin  Jacks  (Chemistry),  Helena^  Ark.    On  the  Chemical  Reaction 
Involved  in  Gtold  and  Silver  Assaying. 

Fred.  Bbckwith  Jillson  (Agricultural),  Whitehall^  N.  Y.    On  Irrigation. 

Edward  Charlbss  LeBouroeois  (Dynamic  Engineering),  St.  James  Parish,  La 
A  Mechanical  View  of  Sugar  Manufacture. 

Gborqe  Webb  Mason  (Select),  Orange^  N.  J.    On  the  Development  of  Modem 
Musical  Instruments. 

William  James  Perrt  Moore  (Dynamic  Engineering),  New  Britain.    On  Cable- 
Making  as  Applied  to  the  Brookljm  Bridge. 

Frakk  Turner  Moorhead  (Select),   Pittsburgh^  Pa.    On  Gk>ld ;   its  Mining  and 
Uses. 

Georoe  Henry  Potts  (Select),  Pittstowriy  N  J.    On  Constitutional  Reform  in  the 
New  England  States. 

Edward  Townsend  Reed  (Select),  Albany^  N.  T.    On  the  History  of  the  National 
Debt  of  the  United  States. 

Charles  Theodore  Richmond  (Select),  JohnsonviUe,  N.  Y.     On  the  Cotton  Manu- 
facture. 

Edward  Kilbourn  Roberts  (Select),  New  Haven.    On  the  History  of  the  Labor 
War,  and  its  Effects  upon  Employers  and  Employed. 

Edward    Hubbard    Russell    (Dynamic    Engineering),    New  Haven.      On    the 
Strength  of  Iron  and  Steel  with  reference  to  Bridge  Construction. 

Edward  Herndon  Smith  (Chemistry),  Brooklyn^  N.  Y.    On  the  Separation  of 
Iron  from  Manganese. 

WiLUAM  Annin  Yltbt  (Select),  Cleveland^  0.    On  the  Diplomatic  and  Consular 
System  of  the  United  States. 

Ebin  Jennings  Ward  (Civil  Engineering),  Marseilles^  lU.    On  the  Proposed  Illi- 
nois Ship  Canal. 

*  Edmund  Beeoher  Wilson  (Natural  History),  Geneva,  lU.    Monograph  on  the 

New  England  Pycnogonidae. 

*  Francis  Dana  Winslow  (Select),  Washington,  D.  C.    On  the  Method  of  Elect- 

ing the  President  of  the  United  States. 

Prizes. 
The  following  prizes  were  announced  at  this  anniversary  : 

class  of  1878. 

For  Excellence  in  German,  the  prize  awarded  to  John  P.  Bartlbtt,  New  Britatm. 
Far  Excellence  in  French,  the  prize  awarded  to  Edward  H.  Smith,  Brooklyn,  N.  T, 
For  Excellence  in  CfivQ  Engineering,  the  prize  awarded  to  Walter  L.  OowLia, 
WaOingford. 
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CLA88  OF  1879. 

Fbr  FSxetilence  in  (he  McUhemaiica  of  Junior  Tear^  the  prize  awarded  to  Geoboe  A. 

Saundxbs,  Newport,  R.  /.,  with  honorable  mention  of  Charles  A .  Wilcox, 

I\iine8fnlk,  0. 
Fbr  BxedUnee  in  (^umiatry,  the  prize  awarded  to  Wiluam  J.  Oomstock,  Toledo, 

O,,  with  honorable  mention  of  John  Jewett,  Brooklyn,  N.  T. 
Fbr  ExceUence  in  Mineralogy,  the  prize  awarded  to  Fbedebiok  I.  Allen,  Avbum, 

K  T. 

CLASS  OF  188D. 

Ibr  Excellence  in  all  the  Studies  of  Freshman  Year,  Dwioht  Pobteb,  Hartford. 
Fbr  Excellence  in  German,  the  prize  divided  between  Ernest  T.   Liefeld,  New 

Haven,  and  Dwiqht  Porter,  Hartford. 
Fbr  Excellence  in  MaiheinaHcs,  the  prize  awarded  to  Dwioht  Porter,  Hartford. 
Fbr  FSxceUence  in  Physics,  the  prize  awarded  to  Dwioht  Porter,  Hartford. 
Fbr  Excellence  in  Mechanical  Drawing,  the  prize  awarded  to  Georoe  Robert 

Febouson,  New  Haven. 


class  of  1881. 


Fbr  the  best  Entrance  Examination,  the  prize  awarded  to  Ethan  Allen  Andrews, 
Tarrytovm,  N.  Y. 
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PROGRAMME   OF  STUDIES, 


AND 


CAT^LOaUE, 


J'OS  TB^If  C0ZZ:EG:E  Y:EAS  f 878-79. 


CALENDAR. 


1878. 

12  Sept 

Thursday, 

First  Term  begins. 

19  Dec. 

Thursday, 

First  Term  ends. 

1879. 

Winter  Vacation  of  three  weeks. 

9  JaD. 

Thursday, 

Second  Term  begins. 

9  AprU, 

Wednesday, 

Spring  Recess  begins. 

16  April, 

Wednesday, 

Spring  Recess  ends. 

24  June, 

Tuesday, 

Meeting  of  Appointing  Board. 

24  June, 

Tuesday, 

Anniversary. 

26  June, 

Thursday, 

Commencement. 

27  June, 

Friday, 
Saturday, 

Examination  for  Admission. 

28  June, 

Summer  Vacation  of  eleven  weeks. 

9,  10  Sept. 

Tues.,  Wedn., 

Examination  for  Admission. 

11  Sept 

Thursday, 

First  Term  begins. 

18Dea 

Thursday, 

First  Term  ends. 

ABBREVIATIONS. 

an. Sheffield  HaU. 

N.  8.  H.         -        -        •        -  North  Sheffield  Hall. 

TB. Treasury  Building. 

D.        -     '  -        -        -        -*  Durfee  College. 

F. Famam  College. 

D.  H. Divinity  Hall. 

w.  D.  H. West  Divinity  Hall. 

p.  M. Peabody  Museum. 

A. Absent  on  leave. 


In  the  buildings  belonging  to  the  Sheffield  Scientific  School,  the  rooms  num- 
bered from  1  to  21  are  in  Sheffield  Hall:  from  26  to  68  in  North  Sheffield  Hall. 


CORPORATION 


PRESIDENT. 

Rev.  NOAH  PORTER,  D.D.,  LL.D. 

FELLOWS. 

His  Exobllbnct   RICHARD  D.   HUBBARD,   LL.D,,  Hartford. 
His  Honor  FRANCIS  B.   LOOMIS,  New  London. 
Rev.  LEONARD  BACON,   D.D.,   LL.D.,  New  Haven. 
Rev.  THEODORE  D.   WOOLSEY,   D.D.,  LL.D.,  New  Haven. 
Rev.  HIRAM  P.   ARMS,   D.D.,  Norwich  Town. 
Rev.  GEORGE  J.   TILLOTSON,   M.A.,  Wethersfield. 
Rev.  OLIVER  E.   DAGGETT,   D.D.,  Hartford. 
Hon.  ALPHONSO  TAFT,  LL.D.,  Cincinnati,  0. 
Rev.  AMOS  S.   CHESEBROUGH,   M.A.,  Durham. 
Rev,  MYRON  N.  MORRIS,   M.A.,  West  Hartford. 
Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  City. 
Hon.  WILLIAM  B.  WASHBURN,  LL.D.,  Greenfield,  Mass. 
Rev.  SAMUEL  G.   WILLARD,   M.A.,  Colchester. 
Hon.  henry  B.  HARRISON,   M.A.,  New  Haven. 
Rev.  JOSEPH  W.   BACKUS,   M.A.,  Thomasto.s. 
Rev.  JOSEPH  H.  TWICHELL,   B.A.,  Hartford. 
Hon.  WILLIAM  WALTER  PHELPS,   M.A.,  New  York  City. 
MASON  YOUNG,   M.A.,  New  York  City. 


SECRETARY. 

FRANKLIN  B.  DEXTER,  M.A. 


TREASURER. 


HENRY    C.   KINGSLEY,  M.A. 


(5  TR.)    23  Hillhouse  av. 


GOVERNING   BOARD. 


APPOINTED  BY  THE  CORPORATION  OF  YALE  COIXBGX. 


Fr«iid«at 

Rbv.  NOAH  PORTBEl,  D.D.,  LL.D., 


(7  TB.)    31  HillhouBe  aT. 


Ohairman  and  Bxecative  Officer. 
GEORGE  J.  BRUSH,  (3  B.  H.)    14  TmmbuU  bL 

ProfosBon. 

AKBAirOXD  IN  THX  OXDKB  OF  TKUB  OBADUATIOH. 

WILLIAM  A.  NORTON, 

Civa  Engineering.  (34  v.  B.  H.)    72  Proepect  sk 

CHESTER  &  LYMAN, 

Physics  and  As^ronomy^  Theoretical  and  Practical  (39  n.  s.  h.)  88  Tmmbull  at 

WILLIAM   D.  WHITNEY, 
lAnguistica  and  French. 

GEORGE  J.  BRUSH, 
Mineralogy. 

SAMUEL  W.  JOHNSON, 

Theoretical  and  Agricultural  Chemistry, 

WILLIAM  H.  BREWER, 


AgricuUwre  (Norton  Professor). 

JOHN  E.  CLARK,     . 
Mathematics. 

DANIEL  C.  EATON, 
Botany. 

THOMAS  R.  LOUNSBURY, 
English. 

OTHNIEL  C.  MARSH, 
Palcsontology. 

FRANCIS  A.  WALKER, 

Political  Economy  and  History. 

OSCAR  D.  ALLEN, 

Analytical  Chemistry  and  Metallurgy. 

ADDISON    E.  VERRILL, 
Zoology  and  Otology. 

SIDNEY  L  SMITH, 

Comparative  Anatomy. 

WILLIAM   G.  MIXTER, 
Chemistry. 

A.  JAY  DU  B0I8, 

Dynamical  Engineering  (Higoin  Professor). 


(205  D.)    246  Church  at 

(3  &  H.)    14  Trumbull  at 

(12  8.  H.)    54  Trumbull  sL 

(4  &  H.)    246  Orange  at 

29  Eld  at 

(14  N.  B.  H.)    70  Sachem  at. 

(6  s.  H.)    22  Lincoln  aL 

(8  P.  X.)    New  Haven  Hotel 

(40  M.  &  H.)    68  Whitney  ay. 

(13  s.  H.)    189  Temple  at^ 

(15  p.  X.)    148  College  at. 

(14  P.M.)    148  College  at 

(8  &  B.)    8  Trumboll  at. 

(45  H.  &  B.)    328  Howard  aT. 


LECTURERS,  INSTRUCTORS  AND  ASSISTANTS. 


ADDITIONAL  TO    THE    GOVERNING   BOARD. 


►  N^ 


27  Eld  St. 


ALBERT  a  WHEELER, 
GtTfiUkn. 

MARK  BAILET, 

EloeutUm.  (150  f.)    185  Temple  at 

JOHN  H.  NIEMEYER,  Professor  in  Yale  School  of  Fine  Arts, 
Free  Hand  Drawing. 

FREDERICK   R.  HONEY, 

Descriptive  Geometry  and  Projection  Drawing, 

OSCAR  HARGER, 


PaJUxofUdlogy. 

JOSEPH  J.   SKINNER, 
MathemaUca, 

AUGUST  H.   EDGREN, 
French, 

GEORGE  W.  HAWES, 
Mneralogy. 

JOSEPH  F.   KLEIN, 

KinemaUca  and  Machine  Design, 

EDMUND  B.  WILSON, 
Zoology, 

WALTER  WATSON, 
Surveying. 

SAMUEL  L.  PENFIELD, 
Analytical  Chemistry, 

WnJJAM  T.   SEDGWICK, 
Pkygidogical  Chemistry, 


8  Art  School. 
(53  N.  a  u.)  14  Lincoln  st 
(9  p.  M.)     14  University  pi. 

28  Eld  St. 

73  York  St 

(2  p.  If.)     116  High  St. 

(45  N.  8.  H.)     86  Nicoll  st. 

523  Chapel  st 

,        90  Grove  st 

14  a  H. 

(13  &  H.)    14  a  H. 
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GRADUATE  STXJDENTa 


( 


William  WhitUesej  Abbott,  ph.b., 
Frank  Dawson  Adfyns,  B.8.,  ) 
McGill  Uniyereity.  ) 

Henry  Prentiss  Armsby,  ph.b., 

John  Pomeroy  Bartlett,  ph.b., 
John  Luis  Blackmore,  ph.b., 
Thomas  Marcus  Blakslee,  ph.b., 

Madison  University. 
Walter  Linsley  Cowles,  ph.b., 
Frederic  Henry  Crafts,  ila.,  ) 

Dartmontb  College.  ) 

Frederic  Perkins  Dewey,  ph.b., 
William  Ely,  ph.b.,      { 
Brown  Unlyersity.        ) 
Augustus  James  Emery,  ph.b., 
Edward  Hopkins  Jenkins,  b.a., 
Joseph  Frederick  Klein,  d.e., 
Arthur  Lakes,  b.a.,  ) 

Oxford  Unlyeraity,  England.      ) 
Nawokichi  Matsui, 

Colambia  College. 
James  Boyd  Neal,  b.a., 
Samuel  Lewis  Penfield,  ph.b., 
Richard  Rathbun, 

Cornell  (Jniyersity. 
Alfred  Lawrence  Ripley,  b.a., 
Edward  Hubbard  Russell,  ph.b., 
William  Thompson  Sedgwick,  ph.b., 
Benjamin  Thaw,  b.a.. 
Western  Univ.  of  Fa. 
John  Trumbull,  b.a., 
Horace  Lemuel  Wells,  ph.b., 
Samuel  W.  Williston,  b.b., 

Kansas  Agric.  College. 
Edmund  Beeoher  Wilson,  ph.b., 


li,  PH.B.,  ) 
ege.  1 


f 


[ 
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Worcester^  Mass. 

Montreal, 

New  Haverif 

New  BnUUn^ 

City  of  Mexico^  Mexico^ 

HamiUon,N.  T. 

WaUingfordf 

UhcasviUej 

Hartford^ 

Providence^  R,  I. 

Bomgor,  Me. 
New  Haven, 
New  Haven, 

Golden,  Col. 

Tbkio,  Japan, 

Bloomshurg,  Pa. 
OatskiU,  N.  T. 

Buffalo,  N.  Y. 

Andover,  Mass. 
New  Haven, 
Farmington, 

Pittsburgh,  Pa. 

Valparaiso,  GhUi, 
New  Britain, 

Manhattan,  Kan. 

Geneva,  lU. 


257  Church  st 

26  Trumbull  Bt 

206  York  st 
16  &  H. 

40  Park  st 

• 

14  Compton  si. 

Wallingford. 

35  High  St. 

87  Olive  St 

35  Hillhouse  av. 

675  Chapel  st 

206  York  st 

86  Nichols  st 

92  High  8t 

59  Wallet 

6  Library  st 
14  &  H. 

N.  &  H. 

123  w. 

19  Woosterpl 

14  a  H. 

171  Croimi  st 

124  High  st 
47  K.  &  H. 

92  High  St. 

523  Chapel  st 


Graduates,  26. 
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SENIOR  CLASS. 


sderick  Inuis  Allen, 

my  Washufjrton  Atther, 

Uiam  Montgomery  Atwater, 

thaniel  Terry  Bacon, 

Quel  Eben  Barney, 

)ilge  Frederick  Hunter  Bartlett, 

eph  Bidleman  Bissell, 

loom  Booth, 

lliam  James  Ck>m8tock, 

»ert  William  Gon^don, 

n  Howard  Cromwell, 

tries  Thompson  Dodd, 

hur  Dodge, 

>rge  Clarence  Eg^, 

ereon  Young  Foote, 

rman  Norton  Fowler, 

IB  Currier  Gallagher, 

lathan  Godfrey, 

ink  Hanson  Harrison, 

•sld  Waldo  Hart, 

rry  Dudley  Hibbard, 

ink  Hillhouse, 

tflee  DeVilliers  Hoard, 

iries  Perry  Hull 

in  Jewett, 

!derick  Augustus  Jones, 

nred  Dennis  Lewis, 

DTge  Walker  Meeker, 

Iciehi  Mitsukuri, 

ward  Delavan  Nelson, 

Jter  Nordhoff, 

Jderick  Wallace  Paramore, 

l»rt  Wilson  Patrick, 

fold  Roorbach, 

orge  Augustus  Saunders, 

Uiam  Seth  Silsby, 

fu8  Henry  Skeel, 

rbert  Eugene  Smith, 

iddeus  Henry  Spencer, 

iah  Kidder  Stetson, 

liel  Eddie  Stone. 

hnr  Stoddnrd  Van  Voorhis, 

Q  Thomas  Wtiring, 

'Ti  Lowery  Webster, 

•les  Seward  Wilcox, 

ter  Smith  Williams, 


New  Haven, 
New  Haven, 
Norwich, 
New  Haven, 
Buffalo,  N.  7. 
Lakeville, 

South  Kingston,  R.  I. 
Toledo,  0. 
Brooklyn,  N.  7. 
Cranford,  N.  J. 
West  Meriden, 
Stamford, 
Chicago.  lU, 
New  Haven, 
Agawam,  Mass. 
New  Haven, 
SotUhport, 
Indianapolis,  Ind. 
New  Britain, 
Woodside,  N.  7. 
New  Haven, 
Chicago.  Ill 
Lebanon, 
New  York  City. 
Newark,  N  J. 
Bridgeport, 
Chicago,  III. 
Thkio,  Japan, 
New  7ork  City, 
Alpine,  N.  J. 
St.  Louis,  Mo. 
Omaha,  Nelrr. 
New  7ork  City, 
Newport,  R.  I 
Seneca  Falls,  N.  7. 
Newburgh,  N.  7. 
Hartford, 
SuffirM, 
Bangor,  Me. 
Cleveland,  0. 
New  York  City, 
Y(mker8,  N.  Y. 
Staten  Island,  N.  Y. 
FainesviUe,  0. 
Evatiston,  lU, 


33  Prospect  st. 

6  Orange  st. 

161  George  st. 

247  Church  st 

110  Olive  St. 

166  York  st. 

156  York  st. 

IT  Wooster  pi. 

37  College  at. 

120  Crown  st. 

156  York  st. 

156  York  st. 

166  York  st 

36  Elm  st 

156  York  st 

147  York  st 

21  Olive  St. 

156  York  st. 

117  w. 

33  Prospect  st 

134  College  st. 

3  Hillhouse  aV. 

122  York  st 

12H  High  st 

131  Temple  st. 

156  York  st. 

156  York  st. 

131  Temple  st. 

130  York  St. 

55  Trumbull' st 

73  w. 

36  Ehn  St. 

79  York  st. 

104  Grove  st 

187  Temple  st 

36  EUn  st 

156  York  st. 

187  Temple  st 

147  York  st 

156  Yorkst 

136  Crown  st. 

55  Trumbull  st 

136  Crown  st 

86  w. 

145  York  st 

36  E\ti\  %\.. 
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JUNIOR   CLASS. 


Daniel  Sidney  Appleton, 
Charles  Ketchum  Ayerill, 
Charles  Rufiis  Ayres, 
Charles  Backus  Ball, 
Rogers  Clark  Ballard, 
Edward  Hallaran  Booth, 
Harry  Banning  Bradford, 
Harry  Osbom  Carrington, 
Joseph  Arthur  Chanute, 
George  Huntington  Clark, 
Arthur  Baylies  Cofl5n, 
Edward  Allen  Colby, 
Frank  McAlpine  Collin, 
Charles  Mabie  Crouse, 
Thomas  Edward  Doolittle, 
Jacob  Edward  Emery, 
William  Henry  Fox, 
George  Edward  Goodspeed, 
John  Warren  Hardenbergh, 
Samuel  Higgins, 
Louis  Maynard  Higginson, 
Walter  Hitchcock, 
Theodore  Lanahan  Hooper, 
Colin  Macrae  IngorsoU, 
Martin  Edward  Jensen, 
David  Brown  Lewis, 
Ernest  Theophilus  Liefeld, 
Richard  Becker  Lyon, 
Willey  Solon  McCrea, 
John  Moorhead, 
Carl  Eugene  Munger, 
Edward  Butler  Needham, 
Frederic  Adriance  Osbom, 
George  Benjamin  Phelps,  Jr., 
Dwight  Porter, 
Edgar  Sheffield  Porter. 
Edward  Freeman  Porter, 
Edward  Vilette  Reynolds, 
Edwin  McNeil  Rogers, 
George  Bliss  Rogers, 
Isaac  Marion  Rosenthal, 
Edward  Rupert  Sargent, 
William  Bartlett  Schofleld, 
Henry  Starkweather, 
Elliott  Joseph  Stoddard, 


New  York  City, 
Bridgeport^ 
Woodmont, 
New  Britain^ 
Louisville^  Ky. 
New  Orleans^  La, 
Wilmington,  Del. 
New  Haven, 
New  York  City, 
Norwich, 
Edgartown,  Mom. 
St.  Johnsbwry,  Vt 
Penn  Tan,  N.  Y. 
Syracuse,  N  Y. 
Onarga,  IIL 
Fair  Haven, 
Washington,  D.  C. 
East  Haddam, 
Jersey  City,  N.  J. 
Buffalo,  N  Y. 
Newburgh,  N.  Y. 
Cheshire, 
Baltimore,  Md. 
New  Haven, 
Cleveland,  0, 
UHca,  N.  Y. 
New  Haven, 
New  Haven, 
Chicago,  III, 
Pittsburgh,  Pa. 
Watertoton, 
Hartford, 
New  Haven, 
Watertown,  N  Y 
Hartford, 
New  Haven, 
Stowe,  Vt. 
ChicagOy  lU. 
Central  City,  Col. 
Lexington^  Mass. 
Rochester,  N,  Y. 
New  Haven, 
West  P&int,  N.  Y, 
New  Haven, 
Seymour, 


56  Trumbull.    « 

128Hig^3^    t 

156  Yorl 

32  Mansflel« 

132  CoUej 

25  Prospect' 

6 

527  Chapelt 
5* 
19  Trumbu 
167  Tempi 

7  Librar^^ 
27  Prospec?^ 
36  Ekn 
36  Etasa  ^ 
17  Crown 
25  Prospect  ^ 

22  Trumbull » 

66 

134  College  ^^ 
61  w-^ 
19  Trumbull  st^-^ 
169  Temple  st. 
85  Trumbull  st 
64  High  St 
86  w. 
36  Orchard  st 
710  Chapel  st 
,     36  Ehn  St. 
165  Temple  st 
27  Prospect  st. 
36  Elm  st 
150  York  st 
36  Elm  St. 
14  Lock  st 
38  Hillhouse  vr. 

23  ProBpect  st 
104  Grove  at 

58  w. 

36Ehn8t 

35  Howe  st 

51  Elmst 

48  College  8t. 

178  Oak  st 

62  Wh^Uey  vr. 
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owe  Wadsworth. 
r^andee  Warren, 
'rederic  Wehner, 
oodwin  Williams, 
amham  Woodford, 


Farmington, 
Buffalo,  y.  7. 
yew  Haven, 
Glastonbury, 
West  Winsted, 


166  Temple  st. 

61  w. 
544  (liapel  st 

60  w. 
116  College  st. 

JUKIORS,  50. 


FRESHMAN    CLASS. 


'raucis  Adams, 

Jessups,  AfcL 

87  OUve  St. 

len  Andrews, 

Tobrrytown,  N.  T, 

Elm  st 

ackson  Angell, 

Brooklyn.  K  Y. 

167  Temple  st 

i^ailey, 

Harrisburgh,  Fa, 

432  Chapel  st 

ean  Bevan, 

Chicago,  lU. 

43  College  st. 

wis  Bigelow, 

New  Haven, 

278  Orange  st. 

rederick  Boswopth, 

Milford, 

518  State  st. 

Perry  Bradley, 

WestviUe, 

Elm  st,  Westville. 

lige  Breckenndge, 

WestfiM.  Mass. 

114  High  st 

heldon  Burnham, 

Woodbridge, 

29  Prospect  st 

lonroe  Carpenter,  Jr., 

Brooklyn,  K,  T. 

123  Park  st 

Casper, 

West  Meriden, 

14  Olive  8t 

'hamberlain. 

Brooklyn,  X.  7. 

167  Temple,  st 

b'ield  CTiappell, 

Chicago,  lU. 

43  CoUege  st 

trong  Daniels. 

New  York  City, 

64  High  st 

ragiie  Davidson. 

San  Francisco,  CaL 

432  Chapel  st 

-ereux. 

Cleveland,  0. 

267  Church  st 

lanville  Downs, 

New  Haven, 

92  Greene  st 

inchester  Dye, 

New  Haven, 

194  Prospect  st. 

ie  Ely, 

Neio  York  City, 

59  w. 

herman  Folsom, 

North/ord, 

161  George  st 

Francis  Fnisick, 

Hartford, 

99  Wall  st 

OSes  C4erstle, 

Youngstown,  0, 

6  Orange  st 

;^reighton  Giles, 

Southport, 

84  Wall  st 

olbrook  Gladding, 

New  Haven, 

90  Dwight  St. 

Leeds  Goodsell, 

New  Haven, 

6  High  st 

[>x)mi8  Gits  wold. 

BanksviUe, 

127  Whalleyav. 

Jonathan  Hillcr, 

Colwe/i,  N.  Y. 

59  w. 

iijrustiis  Hotohkiss, 

New  Haven, 

69  York  st. 

lison  Htibbard, 

Sandusky,  0. 

123  Park  st. 

nison. 

New  Orleans,  La. 

165  Temple  st. 

Powler  .rarvis,  Jr., 

New  York  City, 

132  College  st. 

n  Yow, 

Canton,  China, 

136  College  st 

iphalet  Killam, 

New  Haven, 

67  Wooster  st 

Parker  Lord, 

SaxonviUe,  Mass. 

134  CoUege  st. 

I  White  Lynde, 

West  Brookjield,  Mass. 

87  Olive  St. 

zger. 

New  Haven, 

17  Grove  st 

\ 
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Kdwin  KirUand  Morae, 

Poland,  0. 

Marcus  Datj  Munn, 

SotUhington, 

127  Whal 

Marvin  Oloott^ 

Coming,  K  T, 

134  Coll 

Owyang  Keng, 

Cankm,  China, 

13(>  Coll 

Frandfl  StuyveBant  Peabodj, 

Chicago,  ItL 

«4\^ 

Oliver  Phelps, 

Canandaigua,  N.  Y, 

123  P 

Harry  Smith  Pope, 

Jersey  City,  N.  J, 

196  Crc 

Joel  Howard  Reed, 

Albany,  N.  F. 

66  Tniml 

Addison  Alexander  Righter, 

Newark,  N.  J. 

8L 

John  Hutchinson  Robinson, 

Lake  Village,  Ark. 

126  Cro 

George  Lewis  Sargent, 

New  Haven, 

61  I 

Joseph  Denny  Sargent, 

New  Haven, 

61  1 

Louis  Jacob  Schiller, 

New  Haven, 

8  Mai 

Bernard  Joseph  Shanley, 

New  Haven, 

211  Franl 

Frank  Augustus  Smith, 

New  Haven, 

36  Lj 

George  Edward  Stevens, 

New  Haven, 

1  Woos 

Henry  Taber, 

New  York  City, 

140  Edwa 

Burton  Henry  Todd, 

WaUing/ord, 

22  Tninil 

John  Heyward  Trumbull, 

Ihhahuana,  ChUi, 

13  Truml 

Richard  Lindsay  Trumbull, 

Takahttana,  Chili, 

ISTruml: 

John  Henty  Ullrich, 

Decatur,  lU,     c.  Davenport  av.  Ai 

Howard  VanRensselaer. 

Albany,  N  Y. 

23  Prosp 

Frank  Charles  Warner, 

West  Suffield, 

305  Oral 

Robert  William  Watson, 

Ashtabula,  0. 

267  Chui 

Harry  Yale  Witbeck, 

Chicago,  III 

84  ^\ 

William  Meeker  Wood, 

Morrietown,  N.  J, 

191  Tern 

Willis  Benton  Wright, 

CromweU, 

88  Gn 
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Louis  Norton  Bail, 

New  Haven, 

43  Pt 

Robert  Batcheller, 

Boston,  Mass. 

68  Whitn< 

William  Henry  Chappell, 

Chicago,  III. 

43CoUe 

Frederick  Burr  Clemmons, 

New  Haven, 

162  Putni 

Peter  Franklin  Conway, 

New  Haven, 

117  Washingt 

Edgar  Bertrand  Doolittle, 

Cheshire, 

22  Trumb 

Joseph  Caldwell  Earlc, 

New  Haven, 

214  Orcha 

Henry  Arthur  Smith, 

Honesdale,  Pa. 

29  Hi 

Schuyler  Van  Vechten, 

Albany,  N  Y. 

56  Trumb 

Walter  Watson, 

Northampton,  Mass. 

90Qrc 

Charles  Wflcozson  Whittlesey. 

New  Haven, 

524  Cha] 
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I. 

OBJECTS. 

The  Sheffield  Scientific  School  is  devoted  to   instruction 

and  researches  in  the  mathematical,  physical,  and  natural  sciences, 

^ith  reference  to  the  promotion  and  diffusion  of  science,  and  also 

to  the  preparation  of  young  men  for  such  pursuits  as   require 

special  proficiency  in  these  departments  of  learning.     It  is  one  of 

the  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 

<^^I,  and  art  schools,  having  its  separate  funds,  buildings,  teachers, 

*nd  regulations,  but  governed  by  the  Corporation  of  Yale  Col- 

S^j  which  appoints  the  professors  and  confers  the  degrees.     It 

'^>   in  part,  analogous  to  the  academic  department,  or  classical 

College,  and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students : — 
X  Graduates  of  this  or  of  other  Colleges,  and  other  persons 
^^alified  for  advanced  or  special  scientific  study. 

n.  Undergraduates  who  desire  a  training  chiefly  mathematical 
^'O  d  scientific,  in  less  part  linguistic  and  literary,  for  higher  scien- 
^^fic  studies,  or  for  various  other  occupations  to  which  such 
^•"Bining  is  suited. 

II. 

HISTORY  AND  ORGANIZATION. 

The  School  was  commenced  in  1847.     In    I860,  a  convenient 

^"uilding  and  a  considerable  endowment  were  given  by  Joseph  E. 

Sheffield,   Esq.,   of  New   Haven,   whose  name,  at  the   repeated 

^'^qaest  of  the  Corporation    of    Yale    College,    was    afterward 

attached  to  the  foundation.     Mr.  Sheffield  has  since  frequently 

^nd  munificently  increased  his  original  gifts. 

In  1863,  by  an  act  of  the  Connecticut  Legislature,  the  national 
S^nt  for  the  promotion  of  scientific  education  (under  the  con- 
K^^onal  enactment  of  July,  1862)  was  given  to  this  department 
^^  Yale  College,  which  thus  became  "  the  College  of  Agriculture 
*^4  the  Mechanic  Arts  for  Connecticut."  Since  t\\a\,  Vwive^  ^iW^ 
^^pedMl/f- aiDce  the  autumn  of  1869,  numerous  \\\)eTa\  gd\.^\i«kN^ 
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been  received  from  the  citizens  of  New  Haven,  and  from  other 
gentlemen  in  Connecticut,  New  York,  and  St.  Louis,  for  the 
endowment  of  the  School,  and  the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  State 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Gov- 
ernor, three  senior  Senatoi*s,  and  the  Secretary  of  the  State  Board 
of  Education;  and  this  Board,  with  the  Secretary  of  the  Scien- 
tific School,  is  also  the  Board  for  the  appointment  of  students  to 
hold  the  State  scholarships. 

At  the  request  of  the  Governing  Board,  the  Corporation  of 
Yale  College  has  also  appointed  a  Board  of  Councillors  for  the 
School,  consisting  of  a  number  of  gentlemen  who  have  taken  a 
deep  interest  in  its  welfare. 

The  Governing  Board  consists  of  the  President  of  Yale  Col- 
lege and  the  Professors  who  are  permanently  attached  to  the 
SchooL  There  are  several  other  instructors  associated  with  them, 
a  part  of  whom  are  connected  with  other  departments  of  the 
College. 

III. 

BUILDING  AND  APPARATUS. 

The  two  buildings  in  which  the  work  of  instruction  in  the 
Scientific  School  is  mainly  carried  on  are  called  Sheffield  Hall  and 
North  Sheffield  Hall;  but  instruction  in  Mineralogy,  Geology^ 
and  Biology,  including  Zoology  and  Comparative  Anatomy,  is- 
now  given  entirely  in  the  Peabody  Museum.  These  halls  con- 
tain a  large  number  of  recitation  and  lecture  rooms,  a  hall  for 
public  assemblies  and  lectures,  chemical  and  metallurgical  labora- 
tories, a  photographical  room,  an  astronomical  observatory, 
museums,  a  library  and  reading  room,  besides  studies  for  some  of 
the  professors,  where  their  private  technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ing to  the  School : 

1.  Laboratories  and  Apparatus  in  Chemistry,  Metallurgy',  Physics,  Photography, 

and  2jOdlog7. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects,  eta 

4.  Collections  in  Zoology. 

6.  Astronomical  Observatory,  with  an  equatorial  telescope  by  Clark  and  Sons  of 
Cambndge,  a  meridian  drde,  etc. 
e.  A  Collection  of  Mechanical  Apparatus,  conatvUxXixi^ tX»  "Collier  Cabinet" 
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7.  Models  in  Architecture,  Geometrical  Drawing,  Civil  Engineering,  Topographical 

Engineering,  and  Mechanics-,  diagrams  adapted  to  public  lectures;  instru- 
ments for  field  practice. 

8.  Maps  and  Charts,  topographical,  hydrographical,  geological,  etc. 

The  herbariimi  of  Professor  Brewer,  and  the  astronomical  instnmients  of  Pro- 
fessor Lyman,  are  deposited  in  the  buildings.  Professor  Eaton's  herbarium, 
near  at  hand,  is  freely  accessible.  Students  also  have  access  to  the  various 
laboratories  and  collections  in  Natural  Science  in  the  Peabody  Museum. 

Students  are  also  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  the 
School  of  the  Fine  Arts,  and  the  Gymnasium. 

THE  LIBRARY. 

The  special  technical  library  of  the  Scientific  School  consists  of 
about  five  thousand  volumes.  Included  in  this  is  the  "  Uillhouse 
Mathematical  Library"  of  tv^enty-four  hundred  volumes,  collected 
during  a  long  series  of  years  by  Dr.  William  Hillhouse,  and  in 
1870  purchased  and  presented  to  the  Institution  by  Mr.  Sheffield. 
A  catalogue  of  this  collection  forms  a  supplement  to  the  Annual 
Report  of  the  Governing  Board  for  1870.  All  the  prominent  sci- 
entific journals  of  this  country  and  of  Europe,  together  with  the 
proceedings  of  foreign  academies,  and  of  scientific  societies,  can  be 
found  either  in  this  library  or  in  the  College  Library  to  which 
students  have  access. 

V; 

INSTRUCTION    FOR    GRADUATE    AND    SPECIAL 

STUDENTS. 

Persons  who  have  gone  through  undergraduate  courses  of  study, 
here  or  elsewhere,  may  avail  themselves  of  the  facilities  of  the 
School  for  more  special  professional  training  in  the  physical  sci- 
ences and  their  applications,  gaining  in  one,  two,  or  three  years 
the  degree  of  Bachelor  of  Philosophy,  or,  in  two  additional 
years  of  Engineering  study,  that  of  Civil  Engineer,  or  of 
I^YNAMic  Engineer. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  op  Philos- 
ophy. The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticular needs  and  capacities  of  each  student,  and  may  be  combVxk^^ 
with  that  given  bj  the  graduate  instructors  in  other  d^\>«r\,VL\ei\V% 
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of  the  University.  This  degree  is  conferred  upon  those  who,  ha'v 
ing  already  taken  a  Bachelor's  degree,  engage  as  students  in  th 
Department  of  Philosophy  and  the  Arts  for  not  less  than  tw 
years  in  assiduous  and  successful  study.  It  is  not  given  upon  ex 
amination  to  those  whose  studies  are  pursued  elsewhere.  The  re 
quircments  for  it  will  in  some  cases  exact  of  the  student  more  thai 
two  years  of  post-graduate  labor;  so,  especially,  wherever  th 
course  of  undergraduate  study  has  been,  as  in  the  Scientific  Schoo 
of  less  than  four  years.  The  candidate  must  pass  a  satisfactor 
final  examination,  and  present  a  thesis  giving  evidence  of  hig 
attainment  in  the  branches  of  knowledge  to  which  he  has  attendee 
A  good  knowledge  of  Latin,  German  and  French  will  be  require< 
in  all  cases,  unless,  for  some  exceptional  reason,  the  candidate  b 
excused  by  the  Faculty.     The  graduating  fee  is  ten  dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  a 
follows : — 

Professor  Norton  will  instruct  in  applied  mechanics  and  i 
spherical  astronomy. 

Professor  Lyman,  in  the  use  of  meridional  and  other  astronom: 
cal  instruments,  and  in  astronomical  spectroscopy. 

Professor  DuBois,  in  the  principles  of  thermodynamics,  an< 
utilization  of  heat  as  a  source  of  power. 

Professor  Brush,  in  the  analysis  and  determination  of  miners 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultura 

chemistry. 

Professor  Brewer,  in  agriculture  and  forest  culture,  in  the  ue 
of  the  microscope,  and  in  physical  geography. 

Professor  Clark,  in  definite  integrals,  differential  equation 
analytical  mechanics,  the  theory  of  numerical  approximation 
and  the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  includin 
the  North  American  flora  and  the  description    of  genera   an- 

species. 

Professor  Marsh,  in  palajontology  and  comparative  osteology. 
Professor  Walker,  in  public  finance  and  in  the  statistics  of 

industry. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 
Professor  Verrill,  and  Professor  Smith,  in  zo6logy  and  geol- 

The  Bame  courses  of  study  ave  open,ioT  a^  Voti^w  or  shorter  time, 
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to  graduate  studentH  who  do  not  desire  to  become  candidates  for 
a  degree. 

Students  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 
may  obtain  the  degree  of  Civil  or  of  Dynamic  Enginebe  at  the 
end  of  two  academical  years,  by  pursuing  the  following  higher 
coarse  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will 
comprise — 

1.  Higher  Calculus.    Higher  Geometry.    Theory  of  Numerical  Operations. 

2.  Analytical  Mechanics.    Mechanics  applied  to  Engineering. 

3.  A  Course  of  Construction  and  Design.     Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc. 

This  course  will  occupy  one  year. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
practice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
report  of  the  results  of  an  examination  into  the  existing  condition 
of  some  special  line  of  constructive  art ;  or  to  present  proper  evi- 
dence that  he  has  had  actual  charge  in  the  field,  for  several  months, 
of  construction  or  surveying  parties,  or  held  some  responsible 
position  deemed  equivalent  to  this. 

An  elaborate  design  must  also  be  submitted  of  some  projected 
work  of  construction,  based  upon  exact  data  obtained  from  care- 
M  surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
site calculations,  and  the  necessary  detailed  drawings,  and  accom- 
panied by  full  specifications  of  the  work  to  be  done,  and  the 
J^uirements  to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamic  Enginbbr  will 
Emprise 

I-  Higher  Calculus.     Higher  Greometry.    Theory  of  Numerical  Operations. 
^  General  Principles  of  Dynamics  (Analytical  Mechanics),  including  special 

application  of  these  principles  to  Dynamical  problems. 
3*  Construction  of  Machines.    Designs. 
i  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
^    such  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
nary  in  the  examination  of  engineering  works  and  manufacturing 
I    establishments,  and  may  also  have  the  privilege  of  entering  upon 
;    professional  practice,  provided  it  is  done  with  the  knowledge  and 
(    content  of  the  Professor  of  Dynamic  Engineering,  and  uwAet  wicXv 
circanwtane^  as  aball  appear  to  him  to  be  favorable  to  i^to^^^- 
ikuml  progr&se. 


44  SHEFFIELD  SCIENTIFIC  SCHOOL. 

Ad  elaborate  thesis  on  some  professional  subject,  with  an  ori 
inal  design,  or  project,  accompanied  by  proper  working  drawing 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students. — ^For  the  benefit  of  those  who,  being  fnl 
qualified,  desire  to  pursue  particular  studies  without  reference 
the  obtaining  of  a  degree,  special  or  irregular  students  are  receive 
in  most  of  the  departments  of  the  School ;  not,  however,  in  tl 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportunities  a 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regul 
courses,  but  are  designed  to  aid  those  who,  having  received  a  suf 
cient  preliminary  education  elsewhere,  desire  to  increase  their  pr 
ficiency  in  special  branches. 

TI. 

REQUIREMENTS  FOR  ADMISSION   AND   COURSES  O 
INSTRUCTION  FOR  UNDERGRADUATE  STUDENTS. 

Terms    of   Admission. — Candidates    must  be   not  less   ths 
fifteen  years  of  age,  and  must  bring  satisfactory  testimonials 
moral  character  from  their  former  instructors  or  other  responsib 
persons. 

For  admission  to  the  Freshman  Class  the  student  must  pass 
thorough  examination  in  the  following  subjects : 

English — ^iDcluding  grammar,  spelling  and  composition.  In  grammar,  Whitney^ 
Essentials  of  English  Grammar,  or  an  equivalent. 

History  of  the  United  States. 

Geography. 

Latin — six  books  of  Caesar's  Commentaries,  or  their  equivalent^  and  simple  eze 
cises  in  prose  composition. 

Arithmetic — including  the  metric  system  of  weights  and  measures. 

Algebra — so  much  as  is  contained  in  Loomis's  Treatise,  up  to  the  general  theoi 
of  equations. 

Geometry — Plane,  solid  and  spherical;  including  fundamental  notions  of  syn 
metry,  and  examples  of  loci  and  of  maxima  and  minima  of  plane  figures  :- 
an  equivalent  of  the  nine  books  of  Chauvenet's  Treatise,  or  to  the  ten  book 
of  Loomis's  Elements  and  the  Appendix,  up  to  the  section  on  Tranversals. 

IHgonometry — including  the  analytical  theory  of  the  trigonometrical  functioiv 

and  the  usual  formulae ;  the  construction  and  use  of  trigonometrical  table 

and  the  solution  of  plane  triangles ; — so  much,  for  example,  as  is  containi 

in  Wheelefa  Plane  Trigonometry  (Boston,  1877),  or  Richards's  Plane  Ti 

Dometry  (New  York,  1878). 
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Candidates  will  be  allowed  the  option  of  passing  on  the 
above-named  subjects  in  two  successive  years.  In  such  a  case 
they  must  present  themselves  for  examination  at  the  June  exam- 
ination of  the  first  year  in  the  following  subjects  or  parts  of 
rabjects:  History  of  the  United  States^  Geography^  Arithmetic^ 
Bam  Geometry^  and  Algebra  to  Quadratic  JHlquationa, 

In  order  to  have  this  preliminary  examination  counted,  can- 
didates must  pass  satisfactorily  on  all  the  subjects;  and  notice 
mast  be  given  of  the  intention  to  divide  the  examination  to  Pro- 
fessor 6.  J.  Brush,  Executive  officer  of  the  School,  on  or  before 
June  15. 

In  his  preparation  in  Geometbt  the  candidate  should,  as  far  as  practicable, 
hftTe  suitable  exercises  in  proving  simple  theorems  and  solving  simple  problems 
for  himself.  It  is  important,  too.  that  he  should  be  accustomed  to  the  numerical 
application  of  geometric  principles,  and  especially  to  the  prompt  recollection 
ttd  use  of  the  elementary  formulae  of  mensuration.  In  Trigonometbt  he  should 
l^ezerdsed  in  applying  the  usual  formulas  to  a  variety  of  simple  reductions 
lAd  transformations,  including  the  solution  of  trigonometrical  equations.  Readi- 
OM  and  accuracy  in  trigonometrical  calculations  are  also  of  prime  importance 
to  the  candidate.  li  the  use  of  Logarithms  is  postponed  in  his  preparation  till 
l^igODometry  is  taken  up  (which  is  by  no  means  necessary  or  advisable),  he 
*lKMi]d  then  have  abundant  applications  of  them  to  all  forms  of  calculation 
oocorring  in  ordinary  practice,  as  well  as  to  those  appearing  in  the  solution  of 
^ntogles.  Finally,  in  all  of  his  calculations,  he  should  study  the  art  of  neat, 
<*^l7,  and  readily  intelligible  arrangement. 

In  Latin,  in  order  to  secure  the  attainment  of  the  required  proficiency,  the 
Indent  should  have  such  continued  training  in  parsing  as  shall  make  him  thor- 
^^^j  familiar  with  declensions  and  conjugations,  and  accurate  and  ready  in 
^  application  of  the  rules  of  syntax.  As  an  additional  guarantee  of  the  proper 
imneiy  of  these  gprammatical  elements,  the  requirement  has  been  adopted  of 
'*&n)ple  exercises  in  prose  composition."  By  this  is  meant,  merely,  such  a  course 
<xf  elementary  exercises  in  translation,  orally  and  in  writing,  from  English  into 
^tin  as.  in  connection  with  the  systematic  parsing  just  mentioned,  shall  neoessi- 
^  a  familiarity  with  grammatical  forms  and  the  leading  principles  of  syntax, 
w>d  thoa  render  the  reading  of  the  six  books  of  Ceesar  (or  their  equivalent)  more 
thorough  and  fruitful.  Since  this  course  of  elementary  exercises  in  translation  is 
^Migned  as  a  preparation  for  reading,  and  not  as  a  sequel  to  it,  it  should  be 
invariably  begun  at  the  earliest  stage  of  the  study  of  Latin.  To  avoid  any  mis- 
apprehension of  the  nature  of  the  extent  of  the  requirement,  the  following  works 
>e  specifically  named,  among  which  the  candidate  for  examination  may  make  his 
^selection*  These  are  Harkness'  "Introduction  to  Latin  Composition,"  112 
^1*Ktt;  Lei^feon^s  "Latin  Lessons,"  91  pages;  Smith's  "Principia  Latina,"  Part 
f^i  or  KcOlintock'8  "First  Latin  Book,"  83  lessons  (193  pp.).     Any  equivalent 

theae  may  be  offered  from  the  many  useful  books  of  a  similar  character.  A. 
[*>i«)adge  of  Prosody  is  not  required. 
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The  examiDations  for  admission  take  place  at  North  Sheffic 
Hall,  on  Friday  and  Saturday,  June  27,  28,  and  on  Tuesday  a 
Wednesday,  September  9,  10,  1879.  Opportunities  for  privj 
examinations  may,  in  exceptional  cases,  be  given  at  other  tim 

In  1879,  examinations,  for  the  Freshman  Class  only,  will  also 
held  in  Chicago  and  in  Cincinnati  (beginning  on  Friday,  June ! 
at  9  A.  M.),  at  a  place  to  be  announced  in  the  local  newspapers 
the  day  previous. 

Candidates  for  advanced  standing  in  the  undergraduate  clasi 
are  examined,  in  addition  to  the  preparatory  studies,  in  th< 
already  pursued  by  the  class  they  wish  to  enter.  No  one  c 
be  admitted  as  a  candidate  for  a  degree,  later  than  at  the  beg 
ning  of  the  Senior  year. 

The  Cocrsks  of  IssTRrmoN,  occupying  three  years,  : 
arrangeil  to  suit  the  requirements  of  various  classes  of  studen 
The  first  vear's  work  is  the  same  for  all;  for  the  last  t 
years  the  instruction  is  chiefly  arranged  in  special  courses.  T 
special  courses  most  distinctly  marked  out  are  the  following:— 

(o.)  In  Chemistrr; 

yb.)  In  Civil  Rngrineering : 

{c.\  In  I>>*naniical  (or  Mei*hanical>  Engineering; 

{d.\  In  Agriculture : 

{<e.\   In  Natural  Histi^rr ; 

{/.)   In  Hiolog>*  preparatory  to  Medical  Studies: 

^.)  In  intudied  preparatory  to  Mining  and  MetaUurgr ; 

{h.)   In  SeWt  8tudit\»  pne^paratory  to  other  higher  studieei 

The  armngemeut  of  the  studies  is  indicate  in  the  annex 
scheme. 

FRKSUMAN  Y  KAR— IXTROUrCTORY  TO  ALL  THE  COURSES. 
1«*HWT  TKitM—(.Vv/*tM»~. Whitney's  Grammar  and  Reader.  Ekgliah—Radli 
Brief  History  of  the  KngU.nh  l^igtiage:  Kxereise^  in  Composition.  Mathemc 
— .Vimly  tii'al  iJinnuetry.  Phjfsics  -  Atkin^>u's  Ganot,  with  experimental  lectu 
( ""hrtHishy  - lUH'itikt iou» and  UK>ratory  practice.  Elfmenktry  Drawing — Pract 
lAMUHuut  iu  the  .Vrt  S'hiH^l. 

Sixx^Nik  Tkiiia  /.uwj/iaij/r.  /*Av«V«t  kihU  Chffnisiry—as  stated  above.  Ma 
wt»i*lv^ -Spheriv^al  IVi^^UKuuetry  ^Vhe^-lers);  Klements  of  Mechanics.  Phyt 
(.Vv'u^'Av  Uvtur^'j*  A'^itNy--v;ray'sl4W«»ou««  with  Lectures.  Political  Ecom 
-KUnueulary  Uvturtm.  /V.4K'«i«^--|s>wentary  Projection  Drawing;  Isomc 
l^rawiug;  IV^Tiplive  G^nunetrv  vNumueuvvd. 

Ki»r  thr  Junior  hiuI  Si'uior  years  the  students  select  for  th< 
iH</v<)N  one  4»f  tho  foUo^Uxg  vH^urw«x — 
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(a.)   IN  CHEMISTRY. 


JUKIOB  TEAR: 


I^WtTebm — IheoreHcai  and  Organic  Chemistry.  Lectures.  Quaiitaiive  Anaiysis 
-■FreBeDius.    LaborcUory  Practice.    Blowpipe  Analysis.     German.    French. 

SicoHD  Term — LaborcUory  Ftactice.  Quantitative  Analysis.  Mineraiogy~r- 
Blowpipe  AnalyslB  and  Determination  of  Species.    Lectures.    French.     German- 

SENIOR  year: 

Foot  Term — Laboratory  Practice — Volumetric  and  Organic  Analysis.  Geology 
—Dana's.    Zoology — Lectures  and  Excursions.     French. 

Sbgond  Term — Laboratory  Practice — Mineral  Analysis  and  Assaying.  Agri- 
f'^^tural  Chemistry — Recitations  and  Lectures  (optional).  Geology — Dana's  Manual. 
J^Mfirgy  (optional).     Mineralogy  (optional).    French. 

(b.)    IN  CIVIL  KNGINBBRING. 

JUNTOR  tear: 

F1B8T  Term — Mathematics — Elements  of  the  Theory  of  Functions ;  Numerical 
Equations;  Differential  Calculus.  Surt^eying — Field  Operations.  Drawing — 
^^wcriptive  Gieometry,  oontinuedf  including  Warped  Surfaces.     German.    lYench. 

SiooND  Term — Mathematics — Integral  Calculus.  Rational  Mechanics.  Drawing 
■■^dows,  Perspective,  and  Grearing.  Topographical.  Surveying — Topographical. 
^^^rnan.    French. 

SENIOR  YEAR: 

F1B8T  Term — Fidd  Engineering — Laying  out  Curves.  Location  of  line  of  Rail- 
i^  with  calculations  of  Excavation  and  Embankment.  Hencks'  Fidld  Book 
^  BaUroad  Engineers.  Civil  Engineering — Resistance  of  Materials.  Bridges 
^  Roofs  commenced.  Stone  Cutting — with  graphical  problems.  Geology — 
I^'s.    Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy.     French, 

Second  Term — CVt*t7  Engineering — Bridges  and  Roofs.  Building  Materials. 
Stability  of  Arches  and  Walls.  Mahan's  Civil  Elng^neering.  Dynamics — Princi- 
P^^  of  Mcchaniam.  Steam  Engine.  Hydraulics — ^Hydraulics  and  Hydraulic 
Motors.  Drawing — Graphical  Statios.  Astronomy — Loomis's  Astronomy,  with 
'"•ctical  problems.     Mncro/of^y— continued.     Geology — Dynamic.    Drench. 


(c)    IN  DYNAMIC  ENGINEERING. 

JUNIOR  YEAR: 

^IB8T  Term — Mathematics — Elements  of  the  Theory  of  Functions ;  Numerical 
%*tion8;  Differential  Calculus.  Svrtfeying — Field  Operations.  Drawing — 
****iptive  Geometry,  continued,  including  Warped  Surfaces.     German.    French. 

^^OOHi)  Term — Maf?iematic9 — ^Integral  Calculus.  Rational  Mechanics.  Draw- 
*^*Shadow8,  Perspective,  and  Gearing.  General  Theory  of  Motion^  Mid  "^rm- 
*wq{  ICedianism,     German.     Drench. 
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SBHiOB  tear: 

First  Term — Principles  of  Mechanism.  Applications  of  the  Princip 
Mechanism  to  Machinery.  Machine  Construction.  Blowpipe  Analysis.  ] 
ance  of  Materials.  Construction  of  roof  trusses,  girders,  and  iron  bi 
Machine  Drawing.     Geohgy,    French. 

Second  Term — General  principles  of  Heat  employed  as  a  source  of  ] 
The  construction  of  Steam  (Generators.  Steam  Engines.  Hot  Air  Ei 
Water  Engines.  Water' Wheels.  The  ConMruction  of  Water  Reservoir 
Conduits.  Measurement  of  Water  Supply.  Discharge  of  Pipes,  etc  Gre 
Statics.    Machine  Designing.     Metallurgy. 

*(d.)    IN  AGRICULTURE. 

JUNIOR  TEAR: 

First  Term  —  TheoreHcal  and  Organic  Chemistry  —  Lectures.  Qwjtl 
Anonyms — Fresenius.    Laboratory  Practice.   Blowpipe  Analysis.    German.    J 

Second  Term  —  Laboratory  Practice — Quantitative  Analysis.  Minera 
Blowpipe  Analysis  and  Determination  of  Species.  Physical  Geography — ^Le< 
Bota/ny — Lectures.    French.     German. 

senior  TEAR: 

First  Term — Agriculture — Cultivation  of  the  Staple  Crops  of  the  Noi 
States.  Tree  Planting  and  Forestry.  Agricultural  Chemistry  —  Johi 
Physiology — Huxley's.     Geology — Dana's.    Zoology.     English.    French. 

Second  Term — Agriculture — Laws  of  Heredity  and   Principles  of    Bre 

Lectures.      Geology  —  Dana's.      RureU  Economy — History  of    Agricultun 

Sketches  of  Husbandry  in  Foreign  Countries.    Systems  of  Husbandry.     A{ 

.  tural  Chemistry — Johnson's.     Geology — Dana's.     Zoology.    Botany.    Micro 

EngUsh.     French. 

(e.)    IN  NATURAL  HISTORY. 

(Either  Geology,  Mineralogy,  Zoology,  or  Botany,  may  be  made  the  prii 
study,  some  attention  in  each  case  being  directed  to  the  other  three  brand 
Natural  History.  * 

junior  tear: 

First  Term —  Chemistry — Qualitative  Analysis.  Laboratory  Practice.  R 
tions.  Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy.  £ 
— Gray's  Manual ;  Use  of  the  Microscope.     German.    French. 

SECOm)  Term — Zoology — Laboratory  Practice.  Excursions  (land  and  ma 
BoPmy — Laboratory  Practice.  Thome's  Text-book.  ExcurHions.  Mineral> 
continued.    Physical  Geography.    German.    French. 

SENIOR  tear: 

First  Term — Geology — Dona's.     Excursions.     Zoology — Laboratory  Pra 
Lectures.    Excursions.    Botany — ^Herbarium  Studies.     Excursions.    Physt 
— Huxley^a.    Ihench, 
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SscOMi/  Tbbm — Geology — Dana's.  Anatomy  of  Vertebratea — Huxley's.  Zooh 
o^y— Laboratoy  Practice.  Lectures.  Botany — Herbarium  Studies,  especially  in 
tbe  Oryptogamous  Orders.  Botanical  Literature.  Essays  in  Descriptive  Botany. 
Mdeorotogy.    French, 

Besides  the  regular  courses  of  recitations  and  lectures  on  structural  and  sys- 
tODatie  Zoology  and  Botany,  and  on  special  subjects,  students  are  taught  to  pre- 
pve,  arrange,  and  identify  collections,  to  make  dissections,  to  pursue  original 
inveetigationfi,  and  to  describe  genera  and  species  in  the  language  of  science. 
For  these  purposes,  large  collections  in  Zoology  and  Paheontology  belonging  to 
the  College  are  available,  as  are  also  the  private  botanical  collections  of  Professor 
Saton. 

(f.)  IN  BIOLOOY— -PREPARATORY  TO  MEDICAL  STUDIES. 

During  the  Junior  year,  the  work  of  this  course  is  chiefly  under  the  direction 
of  the  instructors  in  Chemistry.  Especial  attention  is  g^ven  to  qualitative  and 
quantitative  analysis,  in  their  physiological  and  medical  bearings ;  and  to  the 
preparation  and  study  of  the  organic  proximate  elements.  In  Toxicology  the 
<^i!gBnic  and  mineral  poisons  are  carefully  studied.  The  special  studies  of  the 
Senior  year  are  wholly  biological,  particular  attention  being  paid  to  the  elements 
^  comparative  anatomy,  histology,  and  physiology,  to  structural  and  physiolog- 
ical botany,  and  to  systematic  zoology.  Instruction  is  also  g^ven  in  embryology, 
^o  laws  of  heredity,  and  human  parasites.    The  order  of  studies  is  as  follows : 

JUNIOR  yeab: 

^^IB8T  Term — Chemistry — Qualitative  Analysis — Fresenius*.  Laboratory  Prac- 
^^.  Recitations.  Mineralogy — ^Blowpipe  Analysis  and  Determinative  Mineral- 
^^8y,    Oerman,    French, 

BsooKD  Term — Phaiofogicai  Chemistry — Klein's  Handbook.  Toxicology — Fre- 
•^^Uus'.  Laboratory  Practice.  Recitations.  Lectures.  Boiomy  —  Lectures, 
^''^i^ctical  Exercises  in  Phenogamous  Plants,  and  Excursions.  Mineraiogy'—QXm' 
**^tMd.     Oerman,    French. 

SENIOR  year: 

^B'lRST  Term  —  Comparaiive  Anatomy  and  Histology  —  Laboratory  Practice. 
^^•ysiology — Huxley's,  with  Practical  Exercises.  Botany — Practical  Exercises, 
^"^Kstures  and  Excursions.  Otology — Dana's  Manual  Zoology — Lectures  and 
^^cursions.    Freiu^ 

QiCQHD  Term — Comparative  Anatomy  and  Histology — Laboratory  Practice  and 
atations.      Botany  —  Lectures.      Laboratory  Practice   in    Crjrptogamia,   etc. 
^^«otoyy — Dana's  Manual.     Zoology — Lectures.    Laws  of  Heredity  and  Principles 
^f  Breeding — Lectures.    French. 

^)  M  STUDIES   PREPARATORY  TO   MINING    AND    METALLURGY. 

Tonng  men  desiring  to  become  Mining  Engineers,  can  pursue  the  regular 
^"^  in  Civil  or  Mechanical  Engineering,  and  at  its  close  can  spend  a  lo\a>^ 
T^inthe  BtodT'o/  metallurgical  (shemiatryy  mineralogy,  etc. 
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(h.)    IN    SELECT    STUDIES    PREPARATORY  TO   OTHER    HIGHER 

STUDIES. 

JUinoR  year: 

First  Term— Mineralogy — Blowpipe  Analytds  and  Determinatdve  Mineralogj, 
Astranamy.    Engliah — Early  English.      History — Freeman's  Outlines. 
German. 


Second  Term — Mineralogy — Lectures.    Physical  Geography — Guyot 
Botany — Lectures  and  Excursions  and  Laboratory  Practice.     English— GhaxLO&i 
Bacon,   Shakespeare.     History — Freeman's  Outlines,  with  Lectures.      PoUtia — — -y 
Economy — Rogers's  Manual.     German,    French. 

SENIOR  tear: 

First  Term — Geology — Recitations   and  Excursions.    Zoology — Lectures  ai 
Excursions.     Linguistics — Whitney's  Life  and  Growth  of  Language.     English— 
Shakespeare.     History — Constitutional  History  of  the  United  States. 
Pokticiil  Economy — Lectures.    French. 

Second  Term — Geology — continued.    Meteorology — Lectures.    PoUUcal 
— Lectures.     English — Shakespeare,  Milton,   Dryden,  Pope,   and   later  antho^^iDrg. 

History — Political   History  of    United  States.    History  of  Europe   from  18 i%. 

Lectures.    FVench. 

Exercises    in    English    Composition  are  required   daring   »        hft 

entire  course  from  all  the  students.     The  preparation  of  gradcL: :at- 

ing  theses  is  among  the  duties  of  the  Senior  Year. 

Lectures  on  Military  Science  and  Tactics  are  annually  given. 


Drawing. — The  course  in  drawing  extends  through  the 
years.     During  the  first  term  of  Freshman  year,  the  stud 
practice  free-hand  drawing  at  the  Art  School  building,  under 
direction  of  Professor  Niemeyer,  of  the  Yale  School  of  the 
Arts.     After  the  completion  of  the  course  in  free-hand  dra 
instruction  is  given  by  Mr.  F.  R.  Honey,  during  the  second 
in  the  elementary  principles  of  instrumental  drawing,  embrad^'og 
Elementary  projection  drawing.  Isometric  drawing,  and  Descrip  "^'Ve 
Geometry  as  far  as  Warped  Surfaces.     This  course  is  obligaOOiJ 
upon  alL 

During  the  Junior  and  Senior  years,  instruction  in  drawinj^  '^ 
obligatory  only  on  the  students  in  Civil  and  Mechanical  En^Q' 
eering.  In  the  former  year  the  system  of  instruction  embr^^'^ 
shades  and  shadows,  tinting,  perspective,  and  warped  sorfa^'^^ 
By  thi»  method  all  the  problems  in  Descriptive  Geometry  •'^  i 
required  to  he  worked  outontbe  dT&mTi^-\)o«iT^  \xi«tead  of  t^*     { 
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black-board.     The  course  extends  through  the  entire  year,  and 
18  under  the  direction  of  Mr.  Honey. 

In  Senior  year,  students  are  required  to  apply  the  principles  of 
drawing  already  obtained  to  works  of  construction,  under  the 
general  supervision  of  the  Professors  of  Civil  and  of  Dynamic 
£ngineeriug. 

VII. 

METHODS  OF  INSTRUCTION. 

The  instruction  of  this  institution  is  given  chiefly  in  small  class 
i"ooms,  in  connection  with  recitations  and  by  familiar  lectures, 
illustrated  by  the  apparatus  at  the  command  of  the  various 
teachers.  In  many  studies  weekly  excursions  are  made  for  the  pur- 
pose of  collecting  specimens  and  examining  natural  phenomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  hours 
daily  in  well-appointed  laboratories,  under  the  direct  superinten- 
dence of  the  instructors,  and  are  guided  through  systematic 
<H>nrses  of  quantitative  and  qualitative  analysis,  assaying,  and  the 
^low-pipe  determination  of  minerals  and  ores. 

In  Botany,  during  the  summer  of  Junior  year,  exercises  in 
*iialyzing  and  identifying  plants  occur  two  or  three  times  a  week, 
'Allowed  by  practice  in  writing  characters  and  descriptions  of 
plants  from  living  specimens.  Students  are  shown  also  the  best 
Methods  of  collecting  and  preserving  for  future  study,  specimens 
^^  Flowering  Plants,  Ferns,  Mosses,  Alg»,  etc.  In  the  autumn 
^^rm  of  Senior  year  the  work  of  the  summer  is  continued.  Stu- 
^^nts  are  encouraged  to  pursue  special  lines  of  Botanical  investi- 
gation, and  varied  assistance  is  rendered  them  according  to  their 
**^ed8.  The  final  examination  is  intended  to  show  what  they 
^^ve  learned,  and  the  collections  they  have  made  are  considered 
V>  be  of  minor  importance. 

In  Zoology  weekly  excursions  are  made  during  the  third  term 

^f  Junior  and  first  term  of  Senior  year,  in  company  with   the 

^■^structors,  for  the  purpose  of  observing  the  habits  and  making 

Collections  of  marine,  fresh- water,  and  terrestrial  animals  of  all 

classes.     Each  student  is  required  to  prepare  and   present  for 

examination  a  collection  containing  a  specified  number  of  species, 

^nd  illustrating  the  various  classes  of  animals.     He  must  also  be 

3^ble  to  pass  an  examination  upon  his  collection,  at  least  to  the 

extent  of  explaining  the  classes  and  orders  illustrated,  and  ^\io^- 

^^t^hy  particnlar  specimens  belong  to  the  respcictwe  cVa^ft^^. 
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In  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  making  special  collections  of  rocks  and 
minerals.  Each  student  is  required  to  pass  a  satisfactory  examina- 
tion on  his  collections  at  the  end  of  the  first  term  of  Senior  year. 

In  addition  to  the  above,  a  course  of  lectures  is  given  everj 
winter  by  the  professors  of  the  schools  and  others,  on  topics  o- 
popular  interest. 

¥111. 

TUITION  CHARGES. 

The  charge  for  tuition  is  $150  per  year,  payable,  $55  at  fS 
beginning  of  the  first  and  of  the  second  term,  and  $40  at  t^ 
middle  of  the  second  term.  The  special  student  of  Chemis 
has  an  additional  charge  of  $'70  per  annum  for  chemicals  and  i 
of  apparatus.  He  also  supplies  himself  at  his  own  expense  w 
gas,  fiasks,  crucibles,  etc.,  the  cost  of  which  should  not  exc^ 
$10  per  term.  A  fee  of  $5  is  charged  members  of  the  Fresh 
Class  for  chemicals  and  materials  used  in  their  laboratory  p'wri 
tice,  and  the  same  fee  is  required  from  all  who  take  the  practic 
exercises  in  Blow-pipe  Analysis  and  Determinative  Mineralogi 
A  fee  of  $5  a  term  will  also  be  charged  to  the  students  in.  tbi 
Zoological  Laboratory,  for  materials  and  use  of  instruments.  An 
additional  charge  of  $5  is  annually  made  to  each  student  for  the 
use  of  the  (/ollege  Reading  Room  and  Gymnasium. 

IX. 

CHURCH  SITTINGS. 

Free  sittings  for  students  in  this  department  of  Yale  College  are 
provided  as  follows :  in  the  Center  Church  (Cong.)  ;  in  the  Trinity 
Church  (Epis.)  ;  and  in  the  First  Methodist  Church. 

Those  who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  les^ 
in  the  churches  above  mentioned,  or  in  any  other  church  of  any 
denomination,  will  be  aided  on  application  to  the  Secretary  of 
School. 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  students  of  this  department. 

X. 

DEGREES. 

Students  of  this  department,  on  the  recommendation  of  tb* 
Governing  Board,  are  admitted  by  the  Corporation  of  Yale  Co^' 
lege  to  the  following  degrees.    Th^y  we  \\i\JA  c«.iDi^Tt^^\ 


.     • 
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1.  Bach  BLOB  op  Philosophy  :  on  those  who  complete  any  of 
the  three-years  courses  of  study,  passing  all  the  examinations  in  a 
satisfactory  manner,  and  presenting  a  graduation  thesis. 

Tlie  fee  for  graduation  as  Hachelor  of  Philosophy,  including  the 
fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is  $10; 
Qoless  the  person  taking  the  degree  is  also  an  academical  gradu- 
ate, when  it  is  but  $5. 

2.  Civil  Engineer  and  Dynamical  Engineer:  The  require- 
ments for  these  degrees  are  stated  on  pages  17-18. 

3.  Doctor  of  Philosophy  :  The  requirements  for  this  degree 
are  stated  on  page  16. 

XI. 

TERMS  AND  VACATIONS. 

The  next  academic  year  begins  Thursday,  September  11,  1879. 
The  first  term  begins  eleven  weeks  from  Commencement-day  and 
continues  fourteen  weeks :  the  second  term  begins  on  the  second 
Thursday  in  January  and  continues  until  Commencement-day, 
with  a  Spring  recess — usually  of  eight  days — including  Easter. 
(See  Calendar,  p.  2.) 

XII. 

ANNOUNCEMENT  IN  RESPECT  TO  STATE  STUDENTS. 

The  scholarships  established  in  this  School  in  consequence  of 
Ae  bestowal  upon  it  of  the  Congressional  grants  are  designed  to 
^id  young  men  who  are  in  need  of  pecuniary  assistance  in  fitting 
themselves  for  agricultural  and  mechanical  pursuits  of  life.     All 
applicants  must  be  citizens  ot*  Connecticut.      In  case  there  are 
inore  applicants  than  vacancies,  candidates  will  be  preferred  who 
We  lost  a  parent  in  the  military  or  naval  service  of  the  United 
States,  and  next  to  these  such  as  are  most  in  need  of  pecuniary 
Msistance ;  and  the  appointments  will  be  distributed  as  far  as 
pnicticable  among  the  several  counties  in   proportion  to  their 
population.     The  Appointing  Board  for  the  current  year,  consist- 
ing of  the  Board  of  Visitors  of  the  State  and  the  Secretary  of  the 
School,  will  meet  on  June  24th,  1879,  and  at  or  about  the  same 
^niein  the  year  1880,  due  notice  of  which  will  be  given  by  publi- 
cation in  every  county  of  the  State.     All  applications  should  be 
*>^  previous  to  that  time.     Blank  forms  for  application  will  be 
*ot,when  requested,  by  Professor  Gsobge  J.  Brubh,  SecteX^t-^ 
^  the  AppointiDg  Board. 
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Xlll. 

ANNIVERSARY. 

The  ADniversary  of  the  School  is  held  on  Tuesday  of  the  Com- 
mencement week  in  Yale  College,  when  selectionB  from  the  grad- 
uation theses  are  publicly  read.  The  degrees  are  publicly  con- 
ferred by  the  President  and  Fellows  of  Yale  College  on  Com- 
mencement Day. 
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REI'ORT 


OF  THE 


STATE  BOARD   OF  VISITORS. 


-♦♦♦- 


o  the  General  Assemily : 

The  State  Board  of  Visitors  of  the  Sheffield  Scientific  School 

irewith  transmit  the  Annual  Report  of  the  Governing  Board 
-  that  institution.  This  report,  very  full  in  details,  will  fur- 
sh  all  the  particular  information  needed,  and  will  also  show 
le  great  usefulness  of  the  educational  work  which  the  school 

doing. 

The  greatly  increasing  interest  in  the  study  of  the  natural 
iences,  as  well  as  the  increasing  disposition  to  pursue  the 
igher  technical  parts  of  many  branches  of  study,  show  that 
lis  school  has  done  much  to  develop  and  to  supply  a  most 
^ful  and  important  field  of  mental  activity.  The  people  of 
•ew  England  will  never  be  likely  to  forget  that  there  is  a 
material  value  in  education, — nor  ought  they  to  forget  that  the 
igher  the  education  the  more  sure  it  is  to  bring  returns  of  a 
>«ciiniary  kind.  In  this  respect  the  Scientific  School  is  of 
?^t  value.  One  or  two  illustrations  will  make  this  apparent. 
The  Agricultural  Experiment  Station  and  the  instractvoii  m 
chemigfer^^  hotmjr,  geology,  mineralogy  and  the  allied  fee\exve.e^^ 
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gives  to  the  farmer  that  specific  learning  by  which  farming  is 
made  successfnl  and  profitable.  Instruction  in  Mechanical 
Engineering  promotes  and  sharpens  the  inventive  faculty — the 
faculty  in  which  more  than  in  any  other  Connecticut  finds  its 
material  comfort  and  wealth.  Many  other  examples  will 
readily  be  suggested  by  an  examination  of  the  course  of  studiee 
taught  in  this  school. 

We  again  call  attention  to  the  thirty  free  scholarships  in  the 
school  which  can  be  had  for  the  asking.  That  there  is  not 
more  competition  for  them  is  not  creditable  to  the  educational 
spirit  of  our  young  men. 

By  Order  of  the  Board. 

CHARLES  B.  ANDREWS, 

Ch^jmrmcm. 


ANNUAL  STATEMENT 


OF  THE 


GOVERNING    BOARD. 


-♦♦^ 


In  presenting  their  Fourteenth  Annual  Report,  the  Governing 
Wd  wish  to  call  attention  to  the  instruction  in  Civil  Engineering 
8  carried  on  in  the  Sheffield  Scientific  School.  With  the  reviving 
rosperity  of  the  country  this  subject  is  beginning  to  assume  once 
iore  the  importance  which  belonged  to  it,  before  the  general 
epression  in  business  had  brought  about  the  cessation  of  any 
ew  enterprises  demanding  the  services  of  a  trained  body  of 
>e<iiali8ts.  Under  these  circumstances,  therefore,  the  Governing 
oard  have  deemed  it  expedient  to  give  a  brief  account  of  the 
>ar8e  in  Civil  Engineering  as  pursued  here,  and  of  the  methods 
lopted  to  secure  the  results  aimed  at. 

Course  in  Civil  Enginbebing. 

This  Department  was  organized  in  the  year  1862,  under  the 
le  of  the  Yale  School  of  Engineering,  and  under  the  direction 

a  Professor  of  Civil  Engineering.  The  number  of  students  in 
tendance,  annually,  since  the  date  of  organization,  has  varied 
)m  15  to  50.  At  the  opening  of  the  School  in  1852,  there  were 
It  three  other  schools  of  Engineering  in  the  United  States, 
le  number  has  since  largely  increased,  and  most  of  our  Colleges 
d  Universities  have  instituted  Departments  of  Engineering; 
d  yet,  as  a  striking  e^dence  of  the  important  position  this 
bool  of  Engineering  has  occupied,  it  may  be  stated  that,  except 

seasons  of  business  depression,  the  number  of  students  con- 
Jcted  with  it  has  generally  increased  from  year  to  year — the 
laximum  number  having  been  reached  in  1873.  Periods  of 
eneral  depression  in  business,  and  especially  in  engineering 
Qterprises,  have  had  a  marked  influence  on  the  size  of  o\xt  c\ai»>^^^. 
fte  ^epresBion  of  1851  ws^s  very  sensibly  felt ;  and  tih^A*  ol  \Xx^ 
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last  few  years  has  exercised  a  similar  inflaence  in  this  and  all 
other  departments  of  the  Scientific  School.  We  may  reasonably 
expect  that  the  revival  of  business  activity,  which  has  now  begun, 
and  especially  of  engineering  operations,  will  materially  increase 
the  number  of  applicants  for  our  course  of  Civil  Engineering. 
But  to  reap  tlie  best  results  from  the  returning  tide  of  prosperity, 
care  must  be  taken  that  the  strength  and  efficiency  of  the  depart- 
ment be  fully  maintained,  and  that  the  advantages  which  have 
hitherto  been  held  out  be  not  diminished,  but,  on  the  contrary, 
augmented.  This  is  rendered  the  more  imperative  by  the 
largely  increased  provision  that  has  been  made  for  instruction  in 
Engineering  in  other  Institutions,  and  the  ampler  endowment 
of  which  other  similar  schools  are  now  reaping  the  advantage. 
The  general  success  of  our  graduates,  and  the  evidence  they  have 
usually  given  of  thoroughness  of  scientific  attainment,  and 
facility  and  accuracy  in  the  use  of  field-instruments  and  in  draw- 
ing, has  been  one  prominent  cause  of  the  success  of  the  depart- 
ment ;  and  is  the  best  evidence  that  the  course  of  instruction  is 
well  adapted  to  secure  the  end  desired.  The  graduates  from  the 
department  have  found  occupation  in  many  different  lines  of 
engineering  practice.  Several  have  been,  for  a  number  oif  years, 
assistants  in  the  Coast  Survey ;  others  have  done  good  service  in 
the  Western  topographical  surveys ;  many  have  engaged  in  gen- 
eral surveying  and  engineering,  and  a  few  in  hydraulic  engineer- 
ing ;  some  have  become  architects,  after  pursuing  a  special  pre- 
paratory course ;  and  others  scientific  instructors,  or  professors  of 
engineering;  but  the  larger  number  have  engaged  in  railroad, 
engineering,  and  found  occupation  in  connection  with  the  loca- 
tion, construction,  or  operation  of  railroads.  In  the  year  1870  a 
separate  department  of  Dynamic,  or  Mechanical  Engineering  was 
instituted,  and  a  professor  of  dynamic  engineering  appointed. 
Since  that  date  there  have  been  separate  classes,  pursuing  for  the 
most  part  distinct  courses  of  study,  in  Civil  and  Dynamic  Engi- 
neering. 

COURSE    OP   INSTRUCTION. 

The  field  of  practical  Civil  Engineering  is  of  very  wide  extent ; 

comprising  various  departments  of  construction,  and  the  mainte* 

nance  of  existing  structures,  with  the  preliminary  operation!  of 

location,  and  the  different  branches  of  surveying.     The  courae  oi 

engineering  is  accordingly  dij«\gtveA  \,o  ^\.  \Xi^  %\.>\dfiut  to  ente^ 
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upon  any  of  these  several  lines  of  professional  practice.     To  do 
this  effectually  it  must  be  a  suitable  combination  of  scientific 
theory  with  practical  applications  and  field  and  ofiice  practice. 
It  accordingly  comprises  a  course  of  scientific  studies,  and  another 
of  practical  exercises.     The  course  of  study  need  not  here  be 
detailed.      The  student  starts  from   the  vantage  ground   of  a 
knowledge  of  the  elementary  Mathematics,  and  during  the  first 
two  years  is  carried  over  the  higher  Mathematics,  and  theoretical 
Mechanics.     He  is  thus  fitted  to  take  up  in  the  third  year  the 
applications  of  mathematics  and  mechanics  to  the  different  depart- 
ments of  the  science  of  construction.     For  reasons  that  will  no 
doubt  be  sufficiently  obvious,  other  studies  not  of  a  mathematical 
character  are  pursued,  as  Chemistry,  Mineralogy  and  Geology ; 
and  the  French  and  jGrerman  languages  occupy  a  certain  portion 
of  the  allotted  time.     For  the  course  of  Geometrical  Drawing 
the  scientific  foundation  is  laid  in  a  knowledge  of  Descriptive 
Geometry  ;  Graphical  Statics  and  Constructional  Drawing  occupy 
a  part  of  the  Senior  year.     Practical  Surveying  comprises,  besides 
the  ordinary  field  operations  with  the  compass  and    theodolite, 
and  leveling,  Topographical    Surveying,   with   the  use   of   the 
plane  table,  and  the  construction  of  topographical  charts. 

It  is  not  supposed  that  a  student  who  has  completed  the  three 
years  course,  and  taken  the  degree  of  Ph.B.,  is  fitted  to  enter  on 
the  profession  of  Civil  Engineering,  and  competent  to  take  charge 
of  engineering  enterprises.  The  endorsement  implied  in  the 
degree  of  CE.  is  not  given  until  after  an  additional  year  of 
higher  study  combined  with  pracrtce  in  astronomical  observa- 
tion, and  the  designing  of  structures,  and  after  a  year  or  more  of 
practical  experience  in  responsible  positions  in  the  field. 


APPABATUS    AND   INSTRUMENTS. 


The  department  is  supplied  with  a  large  collection  of  models 
^d  other  illustrative  apparatus,  and  with  a  complete  set  of  instru- 
ments for  practical  surveying  and  field  engineering.  The  models 
*re  of  wood  or  plaster,  and  were  imported  from  France  and  Ger- 
ttiany.  Many  of  them  are  designed  to  illustrate  problems  in 
Descriptive  Geometry,  and  in  Constructional  Drawing.  The 
collection  also  comprises  numerous  models,  in  plaster,  of  arches, 
•piral  staircases,  &c.,  and  architectural  models.  The  set  of 
■models  and  apparatus  is  by  no  means  complete.  There  \^  w^^^ 
of  additiouAl  models  of  bridges,  roofs,   Ac,  and  eftpec\«\\^  ol 
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details  of  structures,  and  of  testing  machines.  The  only  expen- 
mental  apparatus  on  hand  is  a  testing  machine  of  moderate 
dimensions  and  limited  application.  This  has  proved  very  ser- 
viceable, and  might,  to  great  advantage,  be  supplemented  by 
others  of  larger  dimensions,  and  different  adaptations. 

Agricultural  Experiment  Station. 

The  Connecticut  Agricultural  Experiment  Station  has  still  the 
free  and  exclusive  use  of  the  first  story  of  the  eastern  wing  of 
Sheflield  Hall,  and  as  heretofore,  the  facilities  of  laboratory 
apparatus,  and  the  materials  of  the  school  have  also  been  used  by 
the  station  when  needed. 

The  New  Haven  Farmers'  Club  has  had  the  free  use  of  a  room 
for  its  meetings,  which  are  held  on  the  first  and  third  Fi-idays  of 
the  month  for  half  the  year,  and  on  the  first  Friday  of  each  month 
during  the  Summer.  The  New  Haven  County  Agricultural 
Society  has  had  the  free  use  of  rooms  for  its  business  meetings. 
In  various  other  ways  the  school  has,  according  to  its  opportuni- 
ties, given  such  aid  and  assistance  as  it  could  to  the  farming  and 
and  gardening  interests  of  the  State. 

HOROLOGICAL   BuREAU    OP   YaLE   CoLLBQB. 

The  recent  establishment  of  the  Horological  Bureau  of  the 
Winchester  Observatory  on  the  premises  of  the  School  affords, 
incidentally,  increased  advantages  to  students  in  Practical  As- 
tronomy, and  although  the  Bureau  does  not  belong  to  the  School, 
it  is  in  many  ways  so  closely  connected  with  its  interests  and 
work  that  some  account  of  it  seems  appropriate  in  this  report. 

This  Bureau  is  a  department  of  the  Winchester  Observatory, 
and  has  been  organized  by  the  Board  of  Managers  of  the  Obser- 
vatory under  the  authority  of  the  Corporation  of  Yale  College, 
by  whom  the  property  of  the  Observatory  is  held.  Dr.  Leonard 
Waldo  has  been  appointed  the  Astronomer  in  charge  of  the* 
Bureau,  and  has  the  immediate  direction  of  its  affairs. 

The  work  of  the  Bureau  is  twofold ;  first,  to  distribute  by  tel- 
egraph exact  time-signals  to  cities,  towns,  railroads,  factories^ 
banks,  jeweler's  shops  and  other  places,  as  may  be  required,  fo^ 
the  purpose  of  securing  correct  and  uniform  time  thronghout  B^ 
wide  region ;  and  secondly,  to  promote  the  growing  and  impoi 
tant  industry  of  the  clock  and  watch  manufacture  in  this  ooun 
by  ample  provision  for  tbe  catetvxY  \,e«V.\\i^  oi  tvoie-pieceai  as  i 


I 


ANNUAL  STATEMENT.  9 

done  by  several  goverDment  observatories  in  behalf  of  the  same 
indostiy  abroad.  This  service,  now  introduced  for  the  first  time 
in  this  country,  is  explained  in  detail  in  the  circular  issued  by  the 
Bureau,  which  is  printed  at  the  end  of  this  notice. 

The  standard  of  time  adopted  by  the  Bureau,  (as  well  as  by 
the  College  and  the  City  of  New  Haven,  and  marked  by  the  tel- 
egraphic time-signals  sent  to  railroad  offices  and  other  places,) 
is  that  of  the  meridian  of  the  New  York  City  Hall,  which  is 
4"  19».58  slower  than  that  of  New  Haven,  (meridian  of  the  Obser- 
vatory of  the  Bureau.) 

For 'facilitating  the  work  of  the  Bureau  an  Observatory  has 
been  erected  on  the  lot  of  Mr.  Sheffield  next  north  of  North 
Sheffield   Hall,  and  on  the  same   meridian  as  the   Observatory 
of  the  Sheffield  Scientific  School,  used  by  students  in  Practical 
Astronomy,  the  transit  instrument  of  which  is  used  as  a  colli- 
mator   for    the   transit    instrument    of    the    Bureau,    and    vice 
versa.     The  latter  instrument  is  a  fine  five-foot  transit  of  four 
inches  aperture  by  Troughton,  which  was  presented  to  the  Col- 
lege by  Dr.  William  Hillhouse.     The  office  and  clock-room  of  the 
Bureau  is  in  North  Sheffield  Hall,  the  eastern  portion  of  the  north 
room  in  the  basement  having  been  partitioned  off,  and  rented  to 
the  Bureau  for  this  purpose.     In  this  room  are  the  sidereal  clock 
and  chronograph  by  Bond  for  the  transit  observations,  and  the 
standard  mean  time  clock  and  telegraphic  apparatus  for  the  dis- 
tribution of  the  time-signals.     The  standard  clock  operates  also 
another  chronograph  in  the  vaults  of  the  Safe  Deposit  Company 
on  Orange  street,  for  rating  the  watches,  sent  by  the  manufac- 
tarers,  and  there  deposited  for  safe  keeping. 

The  expenses  of  the  Bureau  are  met  by  the  receipts  for  the  dis- 
tribution of  time-signals  and  rating  time-pieces. 

The  relation  of  the  work  of  the  Bureau  to  the  watch  manufac- 
ture will  be  better  understood  from  the  following  circular,  which 
defines  the  conditions  of  certificates  for  rates. 

Segtdaiions  governing  the  issue  of  certificates  of  Bates  of  Time- 
pieces. 

This  Bureau  has  been  established  by  the  Corporation  of  Yale  College,  at  the 
nooDunendation  of  the  Board  of  Managers  of  the  Winchester  Observatory,  for 
^parpoee  of  encouraging  the  higher  development  of  the  horological  industries, 
ttd  to  pursue  researches  calculated  to  aid  in  the  construction  of  refined  apparatus 
^  the  measurement  of  Time.  In  order  to  gratify  the  expressed  V\B\i  cm.  >^<^ 
juiof  etentakera  /or  some  proper  provimon  for  the  rating  oi  ^©vt  tVinft-TjVwsb^^ 
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the  Board  of  Managers  have  made  the  necessary  arrangements  with  the  Safe 
Deposit  Company  of  New  Haven,  for  the  erection  within  their  steel  vaults  of  the 
proper  hot  and  cold  closets,  with  appliances  for  controlling  the  moisture  therein, 
and  for  the  construction  of  the  most  recent  forms  of  ordinary  temperature  closets. 
They  have  also  provided  for  this  work  those  appliances  of  modem  astronomical 
science  which  can  lessen  the  amount  of  personal  errors  or  promise  to  render  the 
service  more  exact. 

The  following  regulations  governing  the  reception  of  time-pieces  and  the  issue 
of  certificates  of  rates,  have  heen  adopted  by  the  Board  of  Managers: 

I.  Classes  op  CEBTincATES. 

The  following  classes  of  certificates  will  be  issued  with  time-pieces  whidi  have 
been  deposited  at  tliis  observatory  for  trial.  The  certificates  will  be  signed  by  the 
Astronomer  in  charge  of  the  Bureau,  and  will  contain  a  detailed  statement  of  the 
results  obtained  with  each  particular  movement.  In  describing  the  positions  of  a 
movement  the  term  '^  Dial  up  "  indicates  that  the  plane  of  the  dial  is  horizontal 
and  with  the  engraved  side  uppermost.  "  Dial  vertical "  indicates  that  the  plane 
of  the  dial  is  vertical.  The  temperature  of  the  refrigerator  is  approximately 
40''  F.,  that  of  the  oven  is  approximately  90°  F.,  and  the  ordinary  temperature 
ranges  between  65°  and  75"  F. 

1.  Class  I  includes  those  certificates  issued  with  pocket  chronometers  or  waiches 
which  have  been  subjected  while  rating  to  the  following  variations  of  position 
and  temperature : 

Dial  up.    Twelve  days  at  ordinary  temperatures. 
One  day  in  the  refrigerator. 
One  day  in  the  oven. 
Dial  vertical.    Fourteen  days  pendant  up. 
Two  days  pendant  right 
Two  days  pendant  left 
Dial  down.    Two  days. 
Dial  up.    Eight  days. 

2.  Class  II  includes  those  certificates  issued  with  pocket  chronometers  or 
watches  which  have  been  subjected  while  rating  to  the  following  variations  of 
position  and  temperature: 

Diai  up.    One  day  in  the  refrigerator. 
One  day  in  the  oven. 
Eight  days  at  ordinary  temperatures. 
Dial  vertical.     Eight  days  pendant  up. 
Two  days  pendant  right 
Two  days  pendant  left. 

3.  Class  III  includes  those  certificates  issued  with  pocket  chronometers  or 
watches  which  have  been  subjected  to  the  following  variations  of  position: 

Dial  up.     One  day  in  the  refrigerator.  ' 

One  day  in  the  oven. 
Eight  days  at  ordinary  temperatures. 
Dial  vertical.    Eight  days  at  ordinary  temperatures. 

4.  Clsaa  JTV,  Dial  vertical,  includes  those  certificates  issued  with  pocket  diro- 
Dometen  or  watches  which  have  been  rated  m  \!h!&  v^«\tion. 

Dial  vertical     Twelve  days  at  oidinarf  tem^t^xxw^. 
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5.  Class  Vf  Dial  up,  includes  those  certificates  issued  with  pocket  chronometers 
or  watches  which  have  been  rated  in  the  position 

Dial  up.    Twelve  days  at  ordinary  temperatures. 

6.  Class  A  includes  those  certificates  issued  with  box  chronometers  (sidereal  or 
mean  time)  which  have  been  rated  for  a  minimum  period  of  two  months,  and  have 
been  24  hours  in  the  oven  and  24  hours  in  the  refrigerator. 

7.  Class  B  includes  those  certificates  issued  with  clocks  which  have  been  rated 
for  a  minimum  period  of  three  months  at  ordinary  temperatures,  and  have  been 
tested  for  compensation. 

8.  Class  C  includes  those  certificates  issued  with  clocks  which  have  been  rated 
for  a  minimum  period  of  six  weeks  at  ordinary  temperatures. 

n.  Conditions  op  issuing  Certipioates. 

No  certificates  of  the  classes  I,  IT,  III,  IV,  A,  will  be  issued  in  the  following 
cases: 

1.  When  the  variation  of  rate  with  the  dial  vertical  and  pendant  up  in  classes 
I,  II,  ni,  and  in  the  positions  indicated  in  classes  A  and  lY,  exceeds  2'.0 
from  one  day  to  the  following  day. 

2.  When  the  variation  of  rate  between  the  positions  of  "  Dial  up  "  and  "  Dial 
vertical"  exceeds  lO'.O. 

3.  When  the  variation  for  1"  F.  exceeds  0»-3  between  the  ordinary  temperature 
and  the  oven. 

4.  When  the  rate  is  greater  than  lO'.O  per  day. 

No  certificate  in  the  classes  B  or  C  will  be  issued  in  the  following  cases : 

5.  When  the  variation  of  rate  from  one  day  to  the  following  day  exceeds 
I'.O,  except  there  be  a  barometric  variation  as  great  as  0.7  inches. 

6.  When  the  variation  for  2"  F.  exceeds  0"3. 

Id  the  cases  where  no  certificate  is  issued  the  movement  will  be  returned  to  the 
Difiker  with  a  statement  of  its  performance. 

in.  Cost  op  Cebtifioates. 

f'or  the  purpose  of  enabling  the  Bureau  to  contribute  to  its  own  support  as  far 
M  possible,  the  following  charges  will  be  made,  payable  on  the  notification  that 
the  certificates  are  ready  to  be  issued  in  the  particular  cases. 

For  certificates  of  the  Class  I, $3.00 

For  certificates  of  the  Class  II, 2.60 

For  certificates  of  the  Class  III, 2.00 

Forcertificatesjof  the  Class  IV, 1.00 

For  certificates  of  the  Class  A, 4.00 

For  classes  B  and  C  a  charge  will  be  made  to  cover  the  expense  of  mounting 
^e  clock  upon  the  piers,  and  it  will  be  necessary  for  persons  desiring  these  cer- 
tificates to  confer,  by  letter,  with  the  Astronomer  in  charge  of  the  Bureau. 

In  the  case  of  movements  returned  to  the  makers  without  certificates,  a  charge 
of  five  cents  per  day  will  be  made  for  rating  up  to  the  time  of  such  return. 

rv.  Miscellaneous. 

^  All  proper  precautions  will  be  taken  by  the  Board  of  Managers  against  loss 
*  iojorj  by  fire,  theft  or  otherwise.  The  movements  will  be  caT^tuWy  ^«.t^<^ 
'^^  the  rules  which  govern  the  Safe  Deposit  Company.    T\iey  'wVlX  Tio\.  \5^ 
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opened  or  in  any  way  tampered  with  for  any  reason  whatever;  and  they  will 
not  be  handled,  except  by  trained  observers.  If  a  movement  should  stop,  it  will 
be  returned  to  the  sender  with  an  appropriate  memorandum ;  but  as  it  is  mani- 
festly inexpedient  that  a  University  Corporation  should  be  responsible  for  loss  or 
damage  to  property  in  its  care  for  the  purposes  specified,  it  is  to  be  understood 
that  all  ridks  are  assumed  by  the  persons  who  enter  the  time-pieces  for  certificates. 

2.  The  Bureau  will  publish,  in  the  annual  report  of  the  Astronomer  in  charge, 
the  detailed  rates  of  such  time-pieces  in  the  various  classes  as  may  seem  to  indi- 
cate the  development  of  the  horological  art. 

3.  Blanks  to  be  filled  out  in  sending  time-pieces  to  the  Bureau  will  be  furnished 
on  application. 

4.  All  movements  will  be  wound  immediately  on  their  reception.  When  they 
have  run  down,  however,  the  rating  will  not  commence  imtil  they  have  been  run- 
ning again  for  five  days.  Unless  requested  otherwise,  movements  will  be  wound 
immediately  previous  to  shipment  from  the  Bureau. 

6.  The  P.  0.  address  of  this  department  of  the  Observatory  is  Box  853,  and 

time-pieces  may  be  sent  by  special  messenger  or  express  directly  to  the  safes  at 

89  Orange  Street,  New  Haven,  Conn.    (The  Adams  Express  Company  occupy  an 

adjoining  ofiBoe.) 

LEONARD  WALDO, 

Astronomer  in  charge  of  the  Horological  Bureau, 

Approved  and  ordered  to  be  published  by  the  Board  of  Managers  of  the  Win- 
chester Observatory. 

C.  S.  LYMAN,  PresidenL  H.  A.  NEWTON,  Secretary, 

New  Haven,  Conn.,  January  i,  1880. 

The  instrumental  equipment  of  the  Bureau  is  more  fully  exhib- 
ited in  the  list  on  the  following  page,  furnished  by  the  Astronomer 
in  charge. 

The  certificates  given  for  watch  movements  which  have  been 
tested  according  to  the  above  regulations,  state  definitely  the 
following  particulars  with  respect  to  each,  viz:  mean  daily  rate, 
mean  variation,  variation  for  1°  Fahrenheit,  difference  before  and 
after  oven  and  refrigerator,  difference  between  pendant  up  and 
dial  up,  difference  between  pendant  up  and  pendant  right,  differ- 
ence between  pendant  up  and  pendant  left,  difference  between 
dial  up  and  dial  down,  difference  between  first  and  last  week, 
difference  between  the  extremes  of  rate. 
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No. 


».3 


Insthumbnt. 


Transit. 


Pair  of  collima- 
tors. 

Meantime  stan- 
dard cloclc. 


Sidereal       time 
ttaod'd  cloclc. 


10 

J'.ia 
•6-35 


37 


Sidereal  clock. 


Sidereal  box 
chronometer. 


Mean  time 
pocket    chro- 
nometer. 

Chronograph. 


Chronograph. 


Repeating   re- 
lajrs. 

Telegraph 
sounders. 
Thermometers. 


Thermometer. 


bar- 


Makbrs. 


Troughton  & 
Simms,    Lon- 
don. 


Wm.  Grunow, 
New  York. 

E.  Howard  & 
Co.,  Boston. 
No.  191. 


William  Bond  & 
Son,  Boston. 
No.  367. 


Mercurial 
,  ometer. 
'*'39  Compass  galva- 
i  nometers. 


**    Apparatus  for    Wm.    Grunow, 


Wm.  Hillhouse, 
New  Haven. 


Poole,  London. 
Resprung  and 
adjusted  by 
Negus. 

Johnson,    Lon- 
don. 
No.  X436. 

WilUamBondft 
Son,  Boston. 
No.  313, 

Alvan  Clark  & 
Sons,    Cam- 
bridgeport. 

Chas.  Williams, 
Jr.,  Boston. 

Chas.  Williams, 
Jr.,  Boston. 

Huddleston, 
Boston. 

Casella,  Lon- 
don.      No. 

99563- 
James  Green, 

New  York. 
Chas.  Williams, 

Jr.,  Boston. 


Constants. 


Aperture  3.90  in.  Focal 
length  5.1080  ft.  Edge 
of  the  cube  8.00  in.  Di- 
ameter of  pivots  1.465  in. 
Value  I  div.  of  the  level 
o"93o.  Value  1  div.  of 
the  reticule  1^.495. 

Aperture  1.50  in.  Focal 
length  17.0  in. 

Dennison's  4-legged  grav- 
ity escapement  with  jew- 
elled pallets.  The  pen- 
dulum has  a  steel  rod  with 
mercurial  compensation. 
Records  the  even  seconds 
and  the  last  k  seconds  of 
each  minute,  but  omits  the 
last  so  seconds  of  each  5 
minutes. 

Bond's  6-legged  gravity  es- 
capement. The  pendu- 
lum has  mercurial  com- 
pensation and  steel  rod 
Records  each  second  ex- 
cept the  59th  second  of 
each  minute.    Jewelled. 


Dennisou's  6-legged  gravity 
escapement.  The  pendu- 
lum nas  a  steel  rod  with 
mercurial  compensation. 


measuring  the 
iTc  of  vibra- 
tion of  a  pen- 
dulum. 
lApparatiu  and 
closets  for  the 
teatiof  of 
watcnftchro-, 
ttcme'rmore-i 


New  York. 


E.    Howard   & 
Co.,  Boston. 


Rbmarks. 


Provided  with  filar  microm- 
eter, reversing  apparatus, 
fixed  collimators  and 
mounted  on  granite  piers. 
Reticule  of  95  lines  by 
Rogers. 

Reticules  by  Rogers. 

An  examination  of  the  rates 
of  this  clock  for  a  nine 
months  trial  at  the  Har- 
vard College  Observatory 
gives  (Feb.  to  Oct.,  1879) 
smallest  mean  daily  rate 
—  af.150  (Mar.).  Largest 
mean  daily  rate  —  or.519 
(Aug.),  and  the  curve  of 
rates  follows  the  baromet- 
ric curve. 

Mr.  Hartnup  of  the  Liver- 
pool and  Prof.  Rogers  of 
the  Harvard  College  Ob- 
servatory have  had  this 
clock  at  different  times. 
Both  observers  found  it  an 
unusally  excellent  time- 
piece, the  latter  giving  its 
extreme  variation  of  rate 
as  or.  16  for  seven  months 
in  1868. 

Constructing. 


Eight  day  chronometer. 


Bond's  spring  governor. 
Barrel  1^.5  in.  long  and 
6.0  in.  diameter.  Runs 
for  aA.5. 

Clark's   conical   pendulum 

f governor.    Barrel  14. i  in. 
ong  and  6.0  in.  diameter. 
Runs  for  2A.0 
Each  8  ohms  resistance. 


Each  37  ohms  resistance. 

3  maxima,  3  minima,  and  3 
ordinary  thermometers. 
Kahreheit's  scale. 

Fahrenheit's  scale. 


Reads,  for  a  seconds  pendu- 
lum, to  5  seconds  of  arc. 


Capacity  of  refrigerator  iool 
movements.  Capacity  of 
oven  700  movements.  Ca- 


Regulated  to  sidereal  time 
for  transit  observations. 


Regulated  to  mean  time  for 
the  comparison  of  time- 
pieces while  rating. 

For  repeating  in  three  cir- 
cuits simultaneously.  For 
use  with  the  clocics. 

For  use  in  distributing  time 
signals  on  local  circuits. 

For  use  in  the  oven,  refrig- 
erator, and  clock  case. 

Used  as  a  standard.  With 
Kew  verification. 


For  detecting  induced  cur- 
rents and  tracing  tele- 
graphic interruptions. 

Constructing. 


Refrigerator  provided  with 
x\nc  cases  coiiVa\ti\tv^  x^^ 

^«      movements     suttoxvw^^^ 

pacity  of  ordinary  tem-1    by  chcmxcaWv  AncA  aXt . 
perafure  closets  800  move-lOven  healed  by  coW^  ol  v^v^ 
ments.  \    tbrougb  'wYiicYL  Yiol  'waX«t 

circulates. 
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Public  Lectures. 

The  thirteenth  annual  course  of  lectures  to  mechanics  and  < 
was  given  during  the  past  year  in  the  lecture  room  in 
Sheffield  Hall.     The  lecturers  and  the  subjects  are  indiea 
the  following  programme. 


IV.  Thursday, 

V.  Tuesday, 

VI.  Thursday, 


VIII.  Thursday, 
IX.  Tuesday, 

• 

X.  Thursday, 
XI.  Tuesday, 
XII.  Thursday, 
xni.  Tuesday, 


(4 


ii 


U 


I.  Tuesday,    Feb.  11.— The  Wallingford  Tornado.  Prof.  : 

n.  Thursday,     "    13.— The  Panic  of  1837.  Prof,  i 

III.  Tuesday       •'    18.— The  Early  History  of  the  Steam  Engme.   Prof.! 

20.— Granite.  Mr.  G.  W. 

26. — Force  and  Design  in  Nature.  President 

27. — Development  of  the  Egg.  Prof.  S.  I. 

VII.  Tuesday,    Mar.    4. — The  Revision  of  the  Authorized  English 

Version  of  the  New  Testament  Prof.  ] 

6. — Fundamental  Principles  of  the  Strength 

of  Materials.  Prof.  '. 

11.— The  Total  Solar  Eclipse  of  July  29, 1878. 

Prof.  A.  W.  ^ 
13.— The  Form  of  the  Law.  Prof.  Johnson  1 

18.— The  Principles  of  Taxation.  Prol  ' 

20.— Canterbury  Cathedral.  Prof.  D.  Cady 

26.— Trotting  Horses.  Prot  ] 


t( 


u 


a 


ii 


u 


ti 


Lectures  on  Military  Science. 

A  course  of  lectures  on  military  science,  by  officers  of  the 
Engineering  School,  at  Willet's  Point,  was  delivered  in  '. 
Sheffield  Hall  as  a  part  of  the  instruction  in  the  school  durii 
second  term  of  the  academic  year  1878-79.  The  order  anc 
jects  of  the  lectures  were  as  follows : 


I.  Monday,  Mar.  10. — Strategy  and  Grand  Tactics. 

Lieut,  a.  McC.  Derby,  U.  S.  En( 
14. — Logistics.  Lieut  S.  W.  Roessler,  U.  S.  Enj 

17. — Small  Arms  and  their  influence  on  Tactics. 

Lieut  W.  M.  Black,  U.  S.  Ed{ 
21. — Artillery.  Lieut.  J.  B.  Quinn,  U.  S.  Enj 

24.— Fortification.  Capt.  A.  M.  Miller,  U.  S.  Enj 

28.— Torpedoes.  General  H.  L.  Abbot,  U.  S.  Enj 


II.  Friday, 
III.  Monday, 

rV.  Friday, 
V.  Monday, 
VI.  Friday, 


it 


ti 


it 


ti 


ii 


Gifts. 

To  the  department  of  Dynamic  Engineering  the  following 
have  been  made  during  the  year : 

Treatise  on  Machine  Tools,  Wm.  Sellers  &  Co.,  1877,  Philadelphia. 
Price  Lists  and  Illustrated  Catalogues,  Eaton,  Cole  ft  Bumham  Co.,  New  1 
Oeneral  SpedQcadona  for  an  Iron  Railway  Bridge  at  Derby,  Conn.,  with  dn 
from  A.  B.  HiU,  C.B.,  New  Haven. 
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''On  the  L068  of  Heat  bj  Radiation  from  Steam  Boilers,"  and  "  Results  of  a  Trial 
of  a  Steam  Engine  built  by  the  J.  0.  Iloadley  Co.,"  from  J.  C.  Hoadley,  Law- 
ranee,  Mass.,  also  drawings. 
Memoir  of  the  Iron  Bridge  over  the  Missouri  River  at  St.  Joseph,  Mo.,  by  the 

Detroit  Bridge  and  Iron  Works.  ' 

Baboock  and  Wilcox  Tubulous  Steam  Boilers,  Descriptive  Circulars  and  Drawings. 
Working  Bridge  Drawings  and  Details  from  the  Keystone  Bridge  Co. 
ninstrated  Album,  Delaware  Bridge  Co. 
Working  Drawings  of  Bridges,  Detroit  Bridge  and  Iron  Works. 
Blank  Specifications  and  Drawing^  from  Milwaukee  Bridge  and  Iron  Works. 
Set  of  drawings  of  boilers  and  boiler  settings  ft'om  Hartford  Steam  Boiler  Inspec- 
tion and  Insurance  Co. 
Catalogues  and  Price  Lists  of  Brown  and  Sharpe  Manufacturing  Co.,  Providence. 
Descriptive  Catalogue  and  Price  List,  W.  k  B.  Douglas,  Middletown,  Conn. 
Pocket  Companion  of  useful  Tables,  etc.,  Carnegie  Brothers  h.  Co.,  Pittsburgh. 
Ulustrated  Catalogue  and  Price  List  of  Engineering  Instruments  from  Young  k 
Sods,   Philadelphia,  alKO  same  from  Buff  k  Berger,  Boston,  from  Heller  k 
Brightley,  Phila.,  W.  k  L.  E.  Guriey,  N.  Y.,  and  Fauth  k  Co.  Washington. 
"The  Methods  of  Tehting  Steam  Engines,"  by  George  P.  Hunt,  Esq.,  U.  S.  Navy; 

dozen  copies. 
QhistrBted  Catalogue,  Qeorge  F.  Blake  Manufacturing  Co. 
IQiutrated  Catalogue,  Rumsey  k  Co.,  Seneca  Falls,  N.  Y. 
mtutrated  Catalogue,  Morris  Tasker  k  Co.,  Philadelphia. 
"The  Chemical  Composition  and  physical  properties  of  Steel  Rails,"  by  Charles  B. 

Dudley,  Ph.D. 
Dhistnited  Price  List,  W.  C.  Duyckinck,  New  York. 
Hhntrated  Catalogues,  Ames  Iron  Works,  N.  Y. 
lOostrated  Catalogues,  Providence  Tool  Co. 
Ultutrated  Catak^^es,  Knowles  Steam  Pump  Works. 
Pbtographs  of  Milling  machine.  Nut  facing  machine.  Cam  Milling  machines  and 

Gear  Cutter,  Pratt  k  Whitney  Co.,  Hartford. 
DliBtrated  Circular  of  the  Buckeye  Automatic  Cut-off  Engine,  from  J.  W.  Thomp- 
son, Salem,  0. 


Ciae  of  Machine  Cut  Gears,  Pratt  k  Whitney  Co.,  Hartford, 
^nna  for  Grear  Cutters,  in  case,  Pratt  k  Wliitney  Co.,  Hartford. 
^Tape  and  Dies,  in  case,  Pratt  k  Whitney  Co.,  Hartford, 
f^  and  Screw  Guages,  in  Case,  Pratt  k  Whitney  Co.,  Hartford. 
^1  of  Patent  Movable  Jib  Crane,  Pratt  k  Whitney  Co.,  Hartford. 


Additions  to  the  Zoological  Collections. 


A.  E.  Vbrrill,  Curator. 

During  the  past  year  the  most  iraportaDt  additions  to  the  col- 
••ction  have  been  made  through  the  coSperation  of  t1ae  cmt^Xot 
^"fwfefSBor Bsird,  U.  8.  Commissioner  of  Fish  and  F\s\ieT\^^. 
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The  curator,  as  in  the  eight  preceding  Beasons,  during  the  summer 
vacation  took  charge  of  the  investigation  of  the  marine  inverte- 
brata  of  the  coast,  in  connection  with  the  work  of  the  Fish  Cora- 
mission,  and  the  very  large  collection  obtained  by  dredging  off 
the  eastern  coast  of  Massachusetts  was  sent  to  the  Museum  to  be 
elaborated  and  reported  upon,  and  eventually  to  be  in  part  dis- 
tributed to  other  institutions.     This  collection  filled  about  forty 
large  cases,  and  included  many  thousands  of  specimens,  mostly 
presei-ved  in  alcohol.     Mr.  Richard  Rathbun  has  been  employed 
by  Professor  Baird,  during  the  present  and  past  year,  at  the 
Museum,  to  aid  the  curator  in  working  up  the  vast  amount  of 
material  that  has  thus  accumulated  in  our  store-rooms.     Mr.  Rath- 
bun  and  Mr.  Sanderson  Smith  were  associated  with  the  curator 
during  the  summer,  in  making  the  collections,  and  after  the  cura- 
tor returned,  in  September,  they  continued  to  carry  on  the  dredg- 
ing.    Mr.  Smith  has  also  been  engaged  at  the  Museum  since  his 
return,  in  working  upon  the  mollusca  obtained  during  the  past 
and  previous  seasons.     The  dredging  was  carried  on,  last  sum- 
mer, from  Provincetowu,  Mass.,  oh  the  U.  S.  Steamer  "  Speed- 
well,"  Lieut.   Z.   L.   Tanner,   Commander.     Among  others  who 
took  an  active  part  in  making  these  collections.  Professor  H.  E. 
Webster,  of  Union  College,  should  be  particularly  mentioned. 
Another  very  large  and  valuable  collection,  made  for  the  U.  & 
Fish  Commission  by  the  fishermen  of  Gloucester,  Mass.,  mostly 
from  the  deep  fishing  banks,  ofl^  Nova  Scotia,  has  also  been  sent 
here  for  elaboration.     As  fast  as  these  collections  are  worked  up, 
full  series  will  be  deposited  in  the  Museum  by  the  curator.     Prom 
the  Fish  Commission  we  have  also  received  a  large  and  valuable 
series  of  the  marine  fishes  of  our  northern  coast,  including  many 
of  the  rare  and  recently  discovered  deep-water  species.     Mr.  Rath- 
bun  has  put  up,  under  the  supervision  of  the  curator,  fifty  sets  of 
duplicates  from  the  Fish  Commission  collection  of  invertebratefli 
to  be  distributed  to  various  other  institutions.     Half  of  theM 
have  already  been  sent  away.     During  the  first  half  of  the  yesr, 
Mr.  £.  B.  Wilson  acted  as  assistant.     Subsequently,  Miss  Buflb 
has  been  employed  in  completing  the  catalogues   and   writing 
labels.     Mr.  E.  H.  Hawley  has,  during  the  year,  continued  the 
work  of  mounting  the  specimens  of  shells  and  other  invertebrates 
in  the  Museum.  ,  This  work  is  so  far  advanced  that  all  the  oifiCI 
are  now  filled,  and  many  of  them  over-crowded  with  speoimeDi 
which  arCy  for  the  most  part,  pevmwieiiXX^,  Vv^xidsomely,  and  coo? 
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T'eniently  mounted  and  labelled.  Large  numbers  of  specimens, 
imouDting  to  Inore  than  half  of  the  collection,  are  still  stored  in 
ube  attic  and  basement,  for  want  of  case-room  to  exhibit  them. 

Li9i  of  Additions. 

S.  W.  Williston,  leeches,  Crustacea,  insects  and  mollusks  from 
Lake  Como,  Wyoming. 

Fred.  Habershaw,  iguanoid  lizard,  Panama. 

Edward  S.  Ely,  Indian  birds. 

Greo.  W.  Potter,  copper-head  and  living  black  snake,  E.  Haven, 

Geo.  B.  Grinnell,  parasites  from  trout. 

J.  B.  Neal  (S.  S.  S.),  parasites  from  striped  bass. 

J.  6.  Durand,  salamander  (Amhlyatoma  pti7tx:tatwn). 

J.  T.  Mix,  ruby-throated  humming-bird. 

Geological  Survey  of  Canada  (through  J.  F.  Whiteaves),  collec- 
tion of  corals  and  echinoderms  from  Queen  Charlotte  L,  British 
Colmnbia ;  rare  coral  {Paragor  gia  Pactfica  V.)  from  Vancouver 
Uand,  (dep.  by  A.  E.  Verrill).  Collection  of  shells,  from  Queen 
Charlotte  Island,  in  exchange. 

A.  H.  Thompson,  Squilla  empusa,  New  Haven. 

T.  S.  Gold,  salamander  {AmblyBtoma ptmctatum). 
!     J.  B.  Bissell  and  W.  H.  Fox  (S.  S.  S.),  rare  toads  (Scaphiopus 
Bofbrookii)^  New  Haven. 

E.  C.  Allen,  skin  of  black  snake. 
H.  R.  Seward,  water-snake. 

F.  S.  Smith  (S.  S.  S.),  insects,  skin  of  snake,  skates,  nest  and 
«gg8  of  blue-jay.  New  Haven. 

C.  C.  Hickox,  W.  Haven,  salt-marsh  turtle  {Malacoclemrnys 
pohistris). 

A.  E.  Verrill,  striped  snake  (J^'utcenia),  shells,  sponges,  anne- 
,  insects,  etc..  New  Haven.  Lot  of  mounted  birds,  W.  Med- 
^7,  Mass.,  deposited. 

E.  B.  Wilson  (S.  S.  S.),  striped  snake  (Eutcmiia). 
Thomas  A.  Bostwick,  turtles  (Aromochelys  odorata  and  Chry- 

*^y*),  New  Haven.     Black  snake  and  striped  snake,  two  puffing 

adders,  Plainville,  Conn.     Red  bat,  with  two  young,  New  Haven. 

Thomas  Osborne  (Y.C.),  salamanders  (Ambly stoma pumtatvm). 

F.  A.  Manning  (Y.  C),  living  snake  (Eutcenia  saurita).  New 
Haven. 

Profeflsor  C.  U.  Shepard,  Amherst  College,  unique  t'jp^  «\i^CA- 
nen  of  »  stBrSsb  (Oaniaster  Americans  Verrill),  ixom    o^ 
OMrlegton,  8.  C. 

3 
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Rev.  J.  H.  Hardy,  New  Haven,  eggs  of  ring  dove. 

MisB  Essie  Shailer,  Essex,  Conn.,  eleven  bats  ( Vespertilio  su^ 
uIattis)^YOxmg  and  old,  living. 

Museum  of  Comparative  Zoology,  one  of  the  original  tyj 
specimens  of  thniculiyia  Forbesii  Verrill,  from  Scotland. 

George  E.  and  A.  H.  Verrill,  New  Haven,  box-turtle,  painte 
turtles,  and  large  frogs,  living. 

Horace  Bowman,  eye-balls  of  sword  fish  from  off  Block  Islam 
collected  by  Capt.  Cbas.  Smith. 

Yale  Medical  Institute,  a  lizard,  flying  fishes,  pipe-fiah,  moi 
strouB  chicken,  lot  of  barnacles  {Anatifa)^  localities  not  known 
lot  of  crabs  and  shrimp  from  the  Gulf  Stream ;  chameleon,  an 
locusts,  locality  unknown. 

Sereno  Thomas,  New  Haven,  living  painted  turtle  {Chrysemy 
picta)  from  New  Haven. 

F.  W.  Smith,  box-turtle,  living,  from  Woodbridge. 

J.  H.  OsboiTi,  M.D.,  Southington,  Conn.,  a  large  living  rattle 
snake  ( Crotalus  horridus),  from  Southington,  taken  by  Mr.  Newell 
June,  1879. 

Geological  Survey  of  Canada,  through  J.  F.  Whiteaves.  ] 
exchange.  A  valuable  lot  of  shells  from  Queen  Chariotte  Islam 
collected  by  G.  M.  Dawson. 

Professor  D.  P.  Smith  (Yale  Med.  Inst.),  nest  of  hamming  bi 
from  East  Windsor  Hill,  ITnio  complanatus  from  Connecti 
River. 

Virgil  M.  Dow,  New  Haven,  lot  of  fishes,  reptiles,  arach? 
myriapods,  insects,  Crustacea,  etc.,  in  alcohol,  native  and  for 
no  localities  given. 

H.  E.  Smith  (S.S.S.),  injected  preparations  of  leeches. 

D.  B.  Lane,  Monroe,  two  nests  of  hornets  (  Veapa  macula 

L.  N.  Bail  (S.S.S.),  three  living  black  snakes  {Bascanio 
Btrictor), 

George  Bifield,  New  Haven,  living  puffing  adder  (Het 
platyrhinua)^  New  Haven. 

G.  M.  Kimball,  lot  of  young  striped  snakes.  {EiUcenia  f 
taken  from  one  adult  female.  Range  ley  Lake,  Maine. 

Arthur  L.  Howard,  New  Haven,  rock  eel  {Murcenoidef 
nati$8). 

Gilbert  LaVere,  E.  Haven,  living  salamander  (Aw 

opacuni). 
James  GiIIiD)  New  Haven,  Ascorw  lumbKcoides. 
' '  ^  --  'K.S.S.)  cast  ddn  oi  wi^Ya. 
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C.  M.  Grouse  (S.S.S.),  living  striped  snake. 

C.  J.  Rice,  North  Haven,  living  salamanders  (Desmoffnathus). 

Samuel  Green,  New  Haven,  young  living  alligator,  from  Florida. 

H.  B.  Goffin  (S.S.S.),  salamander  {Amhlystoma  opaciim)^  New 
Haven. 

C.  Bems  (Y.  G.),  living  turtle  "  gopher"  from  Florida. 

S.  P.  Willard  (Y.  G.  1878),  striped  snake,  New  Haven. 

Adam  Herman,  New  Haven,  mounted  skunk,  from  near  New 
Haven  (purchased). 

Willis  B.  Franklin,  New  Haven,  young  living  alligator,  from 
Florida. 

A.  K  Verrill  (deposited),  lot  of  mounted  birds  from  W.  Med- 
way,  Mass.,  collected  by  G.  A.  Houghton.  Marine  invertebrates 
from  Massachusetts  Bay,  collected  by  J.  H.  Emerton.  Large 
series  of  invertebrata  from  coasts  of  New  England,  Nova  Scotia 
and  Newfoundland,  from  the  U.  S.  Fish  Gommission.  Annelids 
and  other  invertebrates,  from  Gape  God,  collected  by  Professor 
a  E.  Webster. 

Small  collections  of  insects  have  been  presented  by  E.  H.  Haw- 
ley,  Mrs.  E.  A.  Brown,  Geo.  W.  Potter,  J.  Nettleton,  6.  J.  Brush, 
Hiss  Tuttle. 

ANNrVBBSABY. 

The  Anniversary  exercises  were  held  in  North  Sheffield  Hall  on 
the  evening  of  Tuesday,  June  24,  1879.  The  candidates  for  de- 
gnies  with  the  subjects  of  their  graduation  theses  are  given  in  the 
following  schedule.  Those  marked  with  an  asterisk  were  read  in 
the  evening. 

DOCTORS  OF  PHILOBOFHY     (2) 

HssBT  Pbbntiss  Abmset,  Ph.B.,  New  Haven,    On  the  DeterminatioD  of  Albumin- 

oidfl  in  Feeding  Stuffs. 
Edward  Hopkins  Jenkins,  B.A..  New  Haven.    An  Examination  of  the  Methods 

of  Dumas,  and  of  Y arrentrapp  and  Will  for  Determming  N  itrogen. 

BACHELORS  OF  PHILOBOFHY.    (40) 

HiBBT  Washinoton  Asbeb  (Select),  New  Haven,     The  Signal  Service  of  the 

United  States. 
ViLUAM  MONTOOMEBT  Atwatbb,  (Select),  New  Haven,    Obligation  of  the  Citizen. 
^*athaniel  Tebbt  Bacon  (Civil  Engineering),  Norwich.    Some  Experiments  on 

tlie  Position  of  the  Natural  Axis  in  Bent  Beams  and  their  Results. 
Sa]cuil  Eben  Babnet  (Civil  Engineering),  New  Haven.    On  the  Removal  of 

Tower  and  Crown  Rocks  in  Boston  Harbor. 
GioBOE  Fbkdbbiok  Hunteb  Babtlett  (Select),  Buffalo^  N,  Y,    T\iQ  P&v^t  ^ou^l 

of  (be  New  Kpgland  Colouies. 
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Malcoh  Booth  (Dynamic  Engineering),  South  Kingston,  R.  I.    The  Meehanica^ 
Equivalent  of  Heat. 

*  William  James  Comstock  (Chemistry),  Tokdo,  0.    TheGibbs  Method  for  Sepa- 

rating Cerium  from  Lanthanum  and  Didymium. 
Albert  William  Cojsodon  (Civil  Engineering),  BrocHdyn^  N.  T.     On  Narrow 

Guage  Railways. 
John  IIowabd  Cbomwell  (Dynamic  Engineering),  Cranfordy  N,  J,    PUun  toot2»cA 

Gearing. 
George  Clarence  Eqan  (Biology),  Chicago,  III.    History  of  the  DisooTery  of  tie 

Circulation  of  the  Blood. 
Emerson  Young  Foote  (Select),  New  Haven.    A  Review  of  Codperation. 
Norman  Norton  Fowler  (Select),  Agawam,  Mass.    The  Interoceanic  Ship  Casual 

across  the  American  Isthmus. 
John  ('urrier  Gallagher  (Select),  New  Haven.    The  Objects  of  Arctic  EzploT^* 

tion. 
William  Wesley  Gibson  (Civil  Engmeering),  New  Haven.    The  Manufactore  ^nd 

Uses  of  Biton  Agglom^r^. 
Frank  Hanson  Harrison  (Biology),  Indianapolis^  Ind.    The  Glycogenic  fancft^<^ 

of  the  Liver. 
Charles  DbVilliers  Hoard  (Select^  Chicago  lU.    The  Absolute  Intematiox^al 

Rights  of  States. 
Charles  Perry  Hull  (Biology),  Lebanon.    The  Circulatory  System  of  Am^^ 

stoma  punctatum. 
John  Jewett  (Chemistry),  New  York  City.    On  the  influence  of  Acetic  Add  io 

the  separation  of  Iron  as  ferric  acetate  from  other  metals. 
Alfred  Dennis  Lewis  (Select),  Bridgeport    The  Modem  Glacier. 
George  Walker  Meeker  (Select),  Chicago,  lU.    Tariff  Legislature  on  Iron. 

*  Kakichi  Mitsukuri  (Zoology),  Tokio,  Japan.    Anatomy  of  the  common  Gray 

Mussel  {Modiola  plicatiUa  Lamark.) 

*  James  Boyd  Neal,  B.A.  (Biology),  Bloomshurg,  Fa.     The  Heart  and  Aortsc 

Arches  in  Vertebrates. 
Edward  Delay  an  Nelson  (Dynamic  Engineering),  New  York  City.    The  Screw 
Propeller. 

*  Walter  Nordhoff  (Agriculture),  Alpine,  N.  J.     Peasant  Life  in  a  Gr«rman 

Village. 
Frederick  Wallace  Paramore  (Select),  St  Louis,  Mo.    English  Occupation  of 

Cyprus. 
Robert  Wilson  Patrick  (Select).  Omaha,  Nebr.    Transportation  in  the  United 

States. 
Harold  Roorbach  (Select),  New  York  City.    The  Physical  Elements  in  American 

Republicanism. 

*  George  Augustus  Saunders  (Civil  Engineering),  Newport,  R.  L    Modem  Tur- 

bines as  represented  by  the  Swain  Turbine. 
William  Seth  Silsby  (Dynamic  Engineering),  Seneca  Falls,  N  Y.    The  Steam 

Fire  Engine. 
RuFUS  Henry  Skeel  (Dynamic  Engineering),  Newburght  N.  Y,    The  Theory  and 

Construction  of  the  Speaking  Telephone. 

*  Herbert  Eugene  Smith  (Biology),  Hao'tford.    Anatomy  of  the  Amefktn  Ifedi- 

dnal  Leech. 


ANNUAL  STATEMENT.  21 

Thaddeus  HxyRT  Spenoeb  (Dynamic  EngineeriDg),  Suffield.     History  of  tl;ie 

Locomotiye. 
Isaiah  Kiddkr  Stetson  (Select),  Bangor^  Me.    The  Importance  of  the  Preserra- 

tion  of  Forests. 
Dakibl  Eddie  Stone  (Chemistry),  Clevelandj  0.    Methods  for  the  determination 

of  Phosphorus  in  Pig  Iron. 
Abthub  Stoddasd  Van  Vooehis  (Select),  New  York  City.    The  Chinese  Question. 
JOHK  Thomas  Warino  (Select),  Tonkera^  N.  Y.    Irrigation  in  India. 
Walter  Watson  (Civil  Engineering),  Northampton,  Maes,    Design  of  a  wrought 

iron  Roof  Truss  of  200  feet  span. 

*  Albert  Lowret  Webster  (Civil  Engineering),  SUUen  Idandj  N.  7.    Review  of 

the  MusconetcoDg  TunneL 

*  Charles  Seward  Wilooz  (Dynamic  Engineering),  PaineaviUe,  0,    The  Indicator 

and  the  Indicator  Diagram. 

*  Walter  Smith  Wiluams  (Select),  EvansUm,  lU,    The  Northeastern  Fisheries. 

Prizes. 
The  followiug  prizes  were  awarded  during  the  year : 

CLASS  of  im. 
for  exceUence  in  Oerman,  the  prize  awarded  to  Nathaniel  Terrt  Baoon,  with 

honorable  mention  of  Robert  Wilson  Patrick. 
^  excellence  in  lYenchf  the  prize  awarded  to  George  Augustus  Saunders. 
^or  exeeUence  in  OioH  Engineering,  the  prize  awarded  to  George  Augustus 

Saunders. 

CLASS  of  1880. 

for  exceUenee  in  the  McUhemalics  of  Jtmior  Year,  the  prize  awarded  to  Dwight 
Porter,  with  honorable  mention  of  Edwin  MoNeil  Rogers  and  Harrt 

OSBORN  CaRRINGTON. 

CLASS  OF  1881. 

^or  excellence  in  all  the  Studies  of  Freshman  Year,  the  prize  awarded  to  Ethan 
Allen  Andrew& 

for  excellence  in  Mathematics,  the  prize  awarded  to  Ethan  Allen  Andrews,  Tien 
Tow  Jbme  and  WnjiiAM  Meeker  Wood. 

^  exeeUence  in  Physics,  the  prize  awarded  to  Ethan  Allen  Andrews. 

fw  excdlence  in  Mechanical  Drawing,  the  first  prizes  awarded  to  John  Slade  Ely 
and  Seymour  Francis  Frasiok  ;  second  prizes  to  Ethan  Allen  Andrews, 
George  Fbederick  Bosworth,  Lester  Paige  Bregkekbidge,  Charles 
Manyillb  Downs,  Henry  Holbrook  Gladding,  and  Willis  Benton 
Wright. 

^(^  excdlence  in  English  Composition,  first  prizes  awarded  to  Seymour  Francis 
Frasick  and  Richard  Lindsay  Trumbull  ;  second  prizes  to  Ethan  Allen 
Andrews,  and  John  Slade  Ely;  third  prizes  to  Arthur  Dean  Beyan, 
George  Frederick  Bosworth,  George  Sherman  Folsom,  Henry  Hol- 
BBOOK  Gladding,  Howard  Van  Rensselaer,  and  William  Meeker  Wood. 

CLASS  OF  1882. 

^^bert  Mtiranee  JStBomination,  the  prize  awarded  to  Hakkt  ^mB.  Ckskt, 
mukin^iim,  D.  C    Prepared  at  the  Emerson  Institute,  Waak^^u,  li.  ^- 


PROGRAMME    OF    STUDIES, 


AND 


c^T^x^oauE, 


FOR  THE  COLLEGE  YEAR   1879-80. 


F 


CALENDAR. 


1879. 

11  Sept. 

Thursday, 

First  Term  begins. 

18  Dec. 

Thursday, 

First  Term  ends. 

1880. 

Winter  Vacation  of  three  weeks. 

8  Jan. 

Thursday, 

Second  Term  begins. 

17  March, 

Wednesday, 

Spring  Recess  of  two  weeks  begins. 

31  March, 

Wednesday, 

Spring  Recess  ends. 

29  June, 

Tuesday, 

Meeting  of  Appointing  Board. 

29  June, 

Tuesday. 

Anniversary.                              ^ 

1  July, 

Thursday, 

Commencement. 

2  July, 

3  July, 

Friday,      { 
Saturday,  ) 

Examination  for  Admission. 
Summer  Vacation  of  eleven  weeks. 

14,  16  Sept. 

Tues.,  Wedn., 

Examination  for  Admission. 

16  Sept. 

Thursday, 

First  Term'begins. 

23  Dec. 

Thursday, 

First  Term  ends. 

I 

\ 


ABBREVIATIONS. 

s.  H. Sheffield  HalL 

N.  s.  H.        -        -        •        •  North  Sheffield  Hall. 

TR. Treasury  Building. 

D. Durfee  College. 

F. Faniam  College. 

B. East  Divinity  Hall 

w. West  Divinity  HaU. 

p.  M. Peabody  Museum. 


In  the  buUdings  belonging  to  the  Sheffield  Scientific  School,  the  rooms  nunC 
bered  from  1  to  21  are  in  Sheffield  Hall :  from  26  to  58  in  North  Sheffield  Hall 


CORPORATION. 


PRESIDENT. 

Ret.  NOAH  PORTER,  D.D.,  LL.D. 

FELLOWa 

His  Excellenot  CHARLES  B.  ANDREWS,  LL.D.,  Litchfield. 
His  Honor  DAVID  GALLUP,  Plainfield. 
Rev.  LEONARD  BACON,  D.D.,  LL.D.,  New  Haybn, 
Rev.  THEODORE  D.  WOOLSEY,  D.D.,  LL.D,  New  Haven. 
Rev.  HTRAM  P.  ARMS,  D.D.,  Norwich  Town. 
Rev.  GEORGE  J.  TILLOTSON,  M.A.,  Wethersfield. 
Rev.  OLIVBR  E.  DAGGETT,  D.D.,  Hartford. 
Hon.  ALPHONSO  TAFT,  LL.D.,  Cincinnati,  0. 
Rev.  AMOS  S.  CHESEBROUGH,  M.A.,  Durham. 
Rev.  MYRON  N.  MORRIS,  M.A.,  West  Hartford. 
Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  City. 
Hon.  WILLIAM  B.  WASHBURN,  LL.D.,  Greenfield,  Mass. 
Rev.  SAMUEL  G.  WTLLARD,  Colchester. 
Hon  henry  B.  HARRISON,  M.A.,  New  Haven. 
Rev.  JOSEPH  W.  BACKUS,  M.A.,  Rockville. 
Rev.  JOSEPH  H.  TWICHELL,  B.A.,  Hartford. 
Hon.  WILLIAM  WALTER  PHELPS,  New  York  Citt. 
MASON  YOUNG,  M.A.,  New  York  Citt. 


SECRET  ART. 

FRANKLIN  B.  DEXTER,  M.A. 

TREASURER. 

^RY  C.  KINGSLEY,  M.A.  (6  tr.)    23  HUlhouse  av. 


GOVERNING    BOARD. 


APPOINTED   BY   THE   COBPORATION    OP   YALE   COLLEGE. 


Pretident. 

Rbv.  NOAH  PORTER,  D.D.,  LL.p., 


(7  TR.)    31  HOlhouse  av. 


Ohairman  and  BxecuUve  Officer. 

GEORGE  J.  BRUSH,  (3  s.  H.)    14  TrambuU  st 

ProibflflorB. 

▲BR^VeCD  or  THB  OIBKR  Or  THBXB  »BADUATXOir. 

WILLIAM  A.  NORTON, 

Civil  Engineering.  (34  N.  s.  H.)     72  Prospect  st. 

CHESTER  S.  LYMAN, 

Physics  and  Astronomy,  Theoretical  and  PracUcdl.  (39  n.  8.  H.)  88  Trumbull  ?t 

WILLIAM  D.  WHITNEY, 
Linguistics  and  French. 

GEORGE  J.  BRUSH, 
Minerdbgy. 

SAMUEL  W.  JOHNSON, 

Theoretical  and  AgrievUural  Chemistry, 

WILLIAM  H.  BREWER, 


Agriculture  (Norton  Ptofessor). 

JOHN  E.  CLARK, 
Maihematics. 

DANIEL  0.  EATON, 
Botany. 

THOMAS  R.  LOUNSBURY, 
English. 

FRANCIS  A.  WALKER, 

Political  Economy  and  History, 

OSCAR  D.  ALLEN, 

Analytical  Chemistry  and  Metallurgy. 

ADDISON  E.  VERRILL, 
Zoology  and  Geology. 

SIDNEY  I.  SMITH, 

Comparative  Anatomy. 

WILLIAM  G.  MIXTER, 
Chemistry. 


(205  D.)    246  Church  st 
(3  &  H.)    14  Tnimbun  st. 
(12  &H.)    54  Trumbull  st 
(4  &  H.)    246  Orange  st 
29Eldst 

(41  M.  &  H.)    70  Sachem  st 

22  LinoolD  st 

68  Whitney  •▼. 

(13  8.  H.)     189  Temple  8t 

(15  P.M.)    148  College  «*• 

(14  P.M.)    148  College  &*• 

(8  an.)    8Trumbun^ 


A.  J  A  Y  DUBOIS, 

Dynamical  Engineering  (HiGGiK  Pro/c«8or\.       V4^  -&.  %.  B.^    ^1%  ^ovard  a^ 


LECTURERS,  INSTRUCTORS  AND  ASSISTANTS 

ADDITIONAL  TO  THS  GOVEBNINQ   BOARD. 


-•-^ 


.LBERT  a  WHEELER, 

German,  27  Eld  st 

lARK  BAILEY, 

ElocuHon.  (160  F.)    185  Temple  St. 

OHN  H.  NIEMBYBR,  Professor  in  Yale  School  of  Fine  Arts, 

Free  Hand  Drawing.  8  Art  School 

FREDERICK  R.  HONEY, 

Descriptive  Oeometry  and  PrqjtcUon  Drawing.  14  Lincoln  st 

OSEPH  J.  SKINNER, 


MdihemcUics. 

V.UGUST  H.  EDGREN, 
French. 

rOSEPH  F.  KLEIN, 

Kinemaiics  and  Machine  Deaign, 

TAMES  P.  COLBY, 
PoliHcai  Economy. 

^LLEN  B.  HOWE, 
Analytical  Chemistry. 

RUSSELL  H.  CHITTENDEN, 
Physiological  Chemistry. 

ALFRED  L.  WEBSTER. 
Surveying. 

SAMUEL  L.  PENFIELD, 
MiMTology. 


120  York  St. 

79  York  st 

(46  K.  a  H.)     86  Niooll  st. 

Room  10,  179  Church  st 

138  College  st 

(13  &  H.)    95  Humphrey  st. 

14  s.  H. 
14  8.  H. 
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GRADUATE  STUDENTS. 


"1 


William  Whittlesey  Abbott,  PH.B. 

Otis  Elihu  Atwater,  b.a. 

Leonard  Strong  Austin,  ph.b. 

John  Pomeroj  Bartlett,  ph.b. 

Russell  Henry  Chittenden,  ph.b. 

William  James  Comstock,  ph.b. 

Henry  Herbert  Donaldson,  b.a. 

Augustus  James  Emery,  ph,b. 

Henry  Allen  Hazen,  M.A.  ) 
Dartmouth  College.  ) 

Jefferson  Engel  Kershner,  b.a. 
Fnuiklln  and  Marshall  College. 

Joseph  Frederick  Klein,  d.b. 

Benjamin  Franklin  Koons,  b.a.  ) 
Oberlin  College.  ) 

Charles  Newton  Little,  b.a.  ) 
Nebraska  Uniyersity.  S 

Samuel  Lewis  Penfield,  ph.b. 

Richard  Rathbun, 
Cornell  Uniyersity. 

Frederick  Sumner  Smith,  b.a. 

Heman  BangH  Smith,  ild. 

Bbin  Jennings  Ward,  ph.b. 

Albert  Lowry  Webster,  ph.b. 

Horace  Lemuel  Wells,  ph.b. 

Samuel  Wendell  WiUiston,  ila. 
Kansas  State  Agric.  College. 

George  Leverett  Wilson,  ph.b. 


..I 


New  Hdvenj 
BraUleboro,  Vt 
Stratford, 
New  BrUamy 
New  Haven, 
Toledo,  0. 
Stockbridge,  Mass, 
Bangor,  Me, 

New  Haven, 

Leesport,  Fa. 
New  Haven, 
Suiphur  Springs,  0, 

Lewis,  Iowa, 

CatsMa,  N  7. 

Buffalo,  N,  7. 

New  Haven, 
New  Haven, 
Marseilles,  lU. 
Staten  Island,  N.  7. 
New  Britain, 

Manhattan,  Kan, 

West  KiUingly, 


267  Ghordi  at 

34  8.  V. 

Stratford 

95  Humphrey  st 

37  College  si 

120  w. 

544  Chapel  8t 

298  Chapel  si 

26  Trumbull  8t 
86  Nichols  st     i 
36  Court  St 

135  Elm  si 

14  &H. 

60  Whalley  •▼• 

78  Trumbull  ^ 

102  Howe  St 

251  Church  st 

14  8.  B. 

14  &H. 

162  OliTe  at 

47  H.  8.  »■ 


Graduate  Studdttb,  *^ 


STUDENTS. 
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SENIOR    CLASS. 


y  Appleton,  Jr. 
IS  Ayres, 
us  Ball, 
:  Ballard, 
Qg  Bradford, 
a  Carrington, 
iir  Chanute, 
ington  Clark, 
es  Coffin, 
n  Colby, 
pine  Collin, 
ie  Grouse, 
npson  Dodd, 

:e, 

ard  Doolittle, 
•d  Kmery, 
ird  Goodspeed, 
1  Hardenbergh, 
.rd  Higginson, 
icock, 

nahtm  Hooper, 
;  IngersoU, 
ird  Jensen, 
I  Lewis, 
)p}iilus  Lief  eld, 

McCrea, 
3ad, 

Munger, 
ler  Needham, 
•lance  Osborn, 
imin  Phelps,  Jr. 
or, 

)man  Porter, 
ette  Reynolds, 
jil  Rogers, 

Rogers, 
►ert  Sargent, 
Jett  Schofield, 
weather, 
3  Wadsworth, 
dee  Warren, 
eric  Wehner, 
Iwin  Williams, 


New  York  City, 
Woodmont, 
New  Haven^ 
LouisviUe^  Ky. 
WilmingUm,  Del. 
New  Haven, 
New  York  Oity^ 
Norwich^ 

Edgartown^  Mom, 
St.  Johnabury,  Vt 
Penn  Yan,  N.  Y. 
Syracuse,  N.  Y. 
West  Meriden, 
Stamford, 
Onarga,  lU, 
Fair  Haven, 
East  Haddam, 
Jersey  City,  N.  J. 
Newburgh,  N,  Y. 
Cheshire, 
Baltimore,  Md. 
New  Haven, 
Cleveland,  0. 
UHca,  N,  Y, 
New  Haven, 
Chicago,  lU. 
Pittsburgh,  Pa, 
Watertown, 
Hartford, 
New  Haven, 
Watertown,  N.  Y. 
Hartford, 
Stowe,  Vt, 
Chicago,  III 
Central  City,  Col. 
Lexington,  Mass, 
New  Haven, 
West  Point,  N,  Y, 
New  Haven, 
Farmington, 
Buffalo,  N.  Y 
New  Haven, 
Glastonbury, 


43  CJoUege  st. 

6i  York  sq. 

32  Mansfield  st 

464  Chapel  st 

36  Elm  8t 

627  Chapel  st 

66  w. 

19  Trumbull  st. 

128  Highst 

7  Library  st 

27  Prospect  tt 

36  Elm  st 

6i  York  sq. 

526  Chapel  st 

36  Elm  st 

17  Crown  st 

189  George  st 

36  Ehnst 

43  College  st 

19  TrumbuU  st 

169  Temple  st 

85  Trumbull  st 

^  York  sq. 

38  Ehn  St. 

36  Orchard  st 

36Elm8t 

36Elm8t 

27  Prospect  st 

36  Elm  St. 

150  York  st 

36  Elm  st 

14  Lock  st 

23  Prospect  st. 

464  Chapel  st. 

66  w. 

36  Ehn  8t 

51  Ehnst 

201  Orange  st 

State  Hospital. 

165  Temple  st 

84  Wall  st 

544  Chapel  st 

128  High  st 


so 
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JUNIOR    CLASS. 


Charles  Francis  Adams, 
Ethan  Allen  Andrews, 
George  Jackson  AngeU, 
Edward  Bailey, 
Frank  Lewis  Bigelow, 
Greorge  Frederick  Bosworth, 
Lester  Paige  Breckenridge, 
Charles  Sheldon  Bumham, 
Charles  Monroe  Carpenter,  Jr. 
Frederick  Casper, 
Charles  Chamberlain, 
Howard  Field  ChappeU, 
George  Strong  Daniels, 
Harry  Spragne  Davidson, 
Charles  Manville  Downs, 
Oliver  Winchester  Pye, 
John  Slade  Ely. 
Greorge  Sherman  Folsom, 
William  Henry  Fox, 
Seymour  Francis  Frasick, 
Albert  Moses  Gerstle, 
Henry  Holbrook  Gladding, 
William  Loomis  Griswold, 
Frederic  Jonathan  Hiller, 
Samuel  Higgins, 
Frank  Allison  Hubbard, 
Blain  Jamison, 
Jeme  Tien  Yow, 
Edmund  Parker  Lord, 
Richard  Becker  Lyon, 
Silas  Metzger, 
Edwin  Kirtland  Morse, 
Marcus  Daty  Munn, 
Marvin  Olcott, 
Owyang  Keng, 
Francis  Stuyvesant  Peabody, 
Oliver  Phelps, 
Harry  Smith  Pope, 
Addison  Alexander  Righter, 
John  Hutchinson  Robinson, 
George  Lewis  Sargent, 
Joseph  Denny  Sargent, 
Louis  Jacob  Schiller, 
Bernard  Joaeph  Shanley, 
Frank  Anguatua  Smith, 


Jessups^  Md. 
Tarrytown,  N.  T. 
Brooklyn^  K.  T. 
Harrislmrgh,  Pa. 
New  ffaveuj 
Mtiford, 
Wtatfield,  Mass. 
Woodbridge^ 
Brooklyn^  K  T. 
West  Meriden, 
Brooklyn^  N.  T. 
Chicago^  lU. 
New  York  City, 
SanFranciscOj  CaL 
New  Haven, 
New  Haven, 
New  York  City, 
Northford, 
Washington,  D.  C. 
Hartford, 
Youngstown,  0. 
New  Haven, 
Bankstnlle, 
Gohoes,  N.  Y. 
Buffalo,  N.  Y. 
Sandusky,  0. 
New  Orleans,  La. 
Canton,  China, 
Saxonville,  Mass. 
New  Haven, 
New  Haven, 
Poland,  0. 
Southington, 
Coming,  N.  Y. 
Canton,  China, 
Chicago,  HI. 
Canandaigua,  N.  Y. 
Jersey  City.  N.  J. 
Newark,  N.  J. 
Lake  ViSage,  Ark. 
New  Haven, 
New  Haven, 
New  Haven, 
New  Haven, 
Neu)  Hav«a^ 


36Efanflt 
175  Temple  St 
167  Temple  st 
459  Chape)  st 
278  Grange  st 
94  Olive  St 
114  High  St 

92  w. 
196  Crown  st 
55  Trurr.bull  st. 
36  Elm  st 
92  w- 
432  Chapel  st. 
70  Wooater  st— 
194  Prospect  st 
71  w 
1 61  George  st=: 
6|  York  sq- 
99  Wall  8t= 
6  Orange 
170  Martin 
127  Whalley 
71 
74  High 
59 
55  Trumbull 
169  Temple  8t^ 
86  w^. 
710  Chapel  st. 
17  Grove  st 
49  Grove  st 
127  Whalley  av. 
86  w. 
169  Temple  st 
36  Elm  at 
69  w. 
57  w. 
73  w. 
eiYoiksq. 
51  Elmst 
61  EfaDDBt 

SMftrtiiitt 

211  Fnmklinat 

36  I^iyiQiiiL 


STUDENTS. 


Henry  Taber, 
John  Hejward  TrumbulL 
Richard  Lindsay  Trumbull, 
John  Henry  Ullrich, 
Howard  Van  Rensselaer, 
Frank  Charles  Warner, 
Robert  William  Watson, 
Harry  Tale  Witbeck, 
WiUiam  Meeker  Wood, 
Arthur  Bumham  Woodford, 
Charles  Worthing^n  Wright. 
Willis  Benton  Wright, 


Nexv  York  City, 
Talcahuaru)^  Chili^ 
TbicahuanOj  Chili^ 
Decatur,  lU. 
.  Albany,  K  7. 
West  Suffleld, 
AshtabuUi,  0. 
Chicago,  lU. 
Morristovon^  N,  J. 
West  Winsted, 
West  Roxbury,  Mass. 
Oramwell, 


33  Prospect  st 

41  Trumbull  st. 

41  Trumbull  st 

6|  York  sq. 

23  Prospect  st. 

306  Orange  st. 

66  w. 

6|  York  sq. 

6  High  St. 

116  College  st. 

82  Wall  St. 

88  Grove  st. 

Juniors,  67. 


FRESHMAN  CLASS. 


orace  Ellsworth  Andrews, 
Ifred  Warren  Armstrong, 
larles  Noyes  Batcheller, 
>nry  Jonathan  Biddle, 
mcis  Hayes  Blake, 
^han  Gross  Bozeman, 
Ty  Weir  Casey, 
iam  Anson  Chamberlin, 
Yung  Chun, 
g  Cliing  Chung, 
im  Henry  Crocker, 
^r  Boot  Downs, 
1  John  Drummond, 
t  Ogden  DuBois, 
i  Mortimer  Dunham, 
1  Lawrence  Everit, 
t  Waldron  Faulkner, 
ier  Bryan  Johnson, 
Deatherage  Lacey, 
k  William  La  Forge, 
idi^on  Lambert, 
Smith  Latham, 
I  White  Lynde, 
>anforth  MacQuesten, 
ward  Mallejr, 


Cleveland,  0. 
Cleveland,  0. 
WaUingford,  Vt. 
Philadelphia,  Pa. 
New  Haven, 
New  York  City, 
Washington,  D.  C. 
New  Haven, 
Canton,  China, 
Canton,  China, 
San  Francisco,  Col. 
New  Haven, 
Winfield,  III. 
New  Haven, 
Dhionville, 
New  Haven, 
Stamford, 
Utica,  N.  Y. 
Brooklyn^  N.  Y. 
Waterbury, 
New  Haven, 
Manchester, 
West  Brookfiefd,  Mass. 
Washington^  D.  0. 
New  Haven^ 


162  York  st. 

162  York  st. 

60  w. 

4  Library  st. 

Mill  Rock. 

420  Chapel  st. 

82  Wall  St. 

30  Trumbull  st. 

169  Temple  st 

464  Chapel  st 

489  Chapel  st 

64  La  Fayette  st 

26  Prospect  st 

328  Howard  av. 

60  w. 

281  Whitney  av. 

69  Wall  st 

64  w. 

38  £!lm  st. 

647  Chapel  st 

12  Eld  st 

120  Dwight  st 

140  High  st 

n\4  CSti«^\  «x. 
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Sheldon  Elton  Minor, 
Nagamoto  Okabe, 
Edward  E.  Paramore, 
Frank  Spooner  Parrott, 
Lewis  Valentine  Pirsson, 
James  Edward  Pope,  Jr. 
Edward  Rahm, 
Robert  Browning  Rood, 
Alfred  Hughes  Rowe, 
William  Bradbury  Spring, 
Charles  Edward  Stockder,  Jr. 
Fred  Moore  Strong, 
Arthur  Graham  Thompson, 
Edwin  Thome, 
Thomas  Pearsall  Thome, 
Walter  Joy  Vought, 
Edward  Loder  Whittemore, 
Alfred  Buckingham  Willoox, 
Chauncey  Pratt  Williams,  Jr. 
S.  Lawrence  Williams, 
Chan  Lok  Wing, 


JhomcLston^ 

Ibkio,  Japan^ 

St.  LouiSj  Mo. 

Bridgeport^ 

New  York  CUy, 

Jersey  City^  N.  J. 

PiUabwgh,  Pa. 

Great  Barrington^  Maaa. 

Ihir  Haven, 

Portland,  Me. 

West  Meriden, 

Tbpeka,  Kansas, 

MUfbrd, 

Garrisons,  N.  7. 

MiUbrook,  N.  Y. 

Buffalo,  N.  Y. 

Rye,  N.  Y. 

Chicago,  JU. 

Albany,  N.  Y. 

Chicago,  lU. 

China, 


547  Chapel  81 

6  Trumbull  ff 

aSEhnsi 

94  Grove  si 

121  Park  81 

57^ 

8  Lock  8 

Fair  Hayei 

86  Wall  e 

^  York  8( 

38  Elm  8 

6i  York  B( 

65  Whitney  ai 

65  Whitney  a^ 

110  HI 

143  York  si 

106^ 

134  College  s 

86  Walla 

59  Wall  E 

Freshmen,  46. 


SPECIAL  STUDENTS  NOT  CANDIDATES  FOR  A  DEGREE. 


Samuel  Forbes  Adam, 
Louis  Norton  Bail, 
Louis  Asta  Bumaga, 
Frederick  Burr  Clemmons, 
Edwin  James  Leonard, 
Joseph  Singler, 
Warren  A.  Spalding, 
Henry  Roemer  Stadtmueller, 
Louis  Weld  Stadtmueller, 


Canaan. 
New  Haven, 
Santiago,  Chili, 
New  Haven, 
Davenport,  Iowa, 
Ansonia. 
New  Haven, 
New  Haven, 
New  Haven, 


43  Park  i 

109  Elm  < 

162  Putnam  •* 

22  Trumbull  i 

89  Church  s 
43  Whitney  a' 
43  Whitney  »^ 

Special  Students,  9. 


SUMMARY. 


Graduates, 
Seniors, 
Juniors, 
Freshmen,  • 
Special, 


22 
43 
57 
46 
9 


Total, 


177 


SHEFFIELD    SCIENTIFIC    SCHOOL. 


I. 

OBJECTS. 

The  Sheffield  Scientific  School  is  devoted  to  instruction 
nd  researches  in  the  mathematical,  physical,  and  natural  sciences, 
ith  reference  to  the  promotion  and  difiusiou  of  science,  and  also 
>  the  preparation  of  young  men  for  such  pursuits  as  require 
special  proficiency  in  these  departments  of  learning.  It  is  one  of 
he  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 
al,  and  art  schools,  having  its  separate  funds,  buildings,  teachers, 
nd  regulations,  but  governed  by  the  Corporation  of  Yale  Col- 
ege,  which  appoints  the  professors  and  confers  the  degrees.  It 
8,  in  part,  analogous  to  the  academic  department,  or  classical  col- 
ege,  and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students : — 

I  Graduates  of  this  or  of  other  Colleges,  and  other  persons 
fJQalified  for  advanced  or  special  scientific  study. 

n.  Undergraduates  who  desire  a  training  chiefly  mathematical 
^nd  scientific,  in  less  part  linguistic  and  literaiy,  for  higher  scien- 
tific studies,  or  for  various  other  occupations  to  which  such 
^faining  is  suited. 

II. 

HISTORY  AND  ORGANIZATION. 

The  School  was  commenced  in  1847.  In  1860,  a  convenient 
building  and  a  considerable  endowment  were  given  by  Joseph  E. 
Sheffield,  Esq.,  of  New  Haven,  whose  name,  at  the  repeated 
^quest  of  the  Corporation  of  Yale  College,  was  afterward 
attached  to  the  foundation.  Mr.  Sheflield  has  since  frequently 
*nd  munificently  increased  his  original  gifts. 

In  1863,  by  an  act  of  the  Connecticut  Legislature,  the  national 
grant  for  the  promotion  of  scientific  education  (under  the  con- 
gressional enactment  of  July,  1862)  was  given  to  this  department 
Q^  Tale  College,  which  thus  became  '*  the  College  of  Agriculture 
•^  the  Mechanic  Arts  for  Connecticut."  Since  tt^at  t\me,  ^w^ 
ttpflfiW/f  eiace  the  autumn  of  J 869,  numerous  liberaV  gVft^Vi^v^ 
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been  received  from  the  citizens  of  New  Haven,  and  from  oth 
gentlemen  in  Connecticut,  New  York,  and  St.  Louis,  for  tl 
endowment  of  the  School,  and  the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  Sta 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Go 
ernor,  three  senior  Senators,  and  the  Secretary  of  the  State  Boa 
of  Education  ;  and  this  Board,  with  the  Secretary  of  the  Scie 
tific  School,  is  also  the  Board  for  the  appointment  of  students 
hold  the  State  scholarships. 

At  the  request  of  the  Governing  Board,  the  Corporation 
Yale  College  has  also  appointed  a  Board  of  Councillors  for  t 
School,  consisting  of  a  number  of  gentlemen  who  have  taken 
deep  interest  in  its  welfare. 

The  Governing  Board  consists  of  the  President  of  Yale  C( 
lege  and  the  Professors  who  are  permanently  attached  to  t! 
School.  There  are  several  other  instructors  associated  with  thei 
a  part  of  whom  are  connected  with  other  departments  of  tl 
College. 

111. 

BUILDINGS  AND  APPARATUS. 

The  two  buildings  in  which  the  work  of  instruction  in  t 
Scientific  School  is  mainly  carried  on  are  called  Sheffield  Hall  ai 
North  Sheffield  Hall;  but  instruction  in  Mineralogy,  Geolog 
and  Biology,  including  Zoology  and  Comparative  Anatomy, 
now  given  entirely  in  the  Peabody  Museum.  These  halls  coi 
tain  a  large  number  of  recitation  and  lecture  rooms,  a  hall  fc 
pnblic  assemblies  and  lectures,  chemical  and  metallurgical  labor 
tories,  a  photographical  room,  an  astronomical  observatory 
museums,  a  library  and  reading  room,  besides  studies  for  some  c 
the  professors,  where  their  private  technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong 
ing  to  the  School : 

1.  Laboratories  and  Apparatus  in  Chemistry,  Metallurgy,  Physics,  Photograph; 

and  Zoology. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects^  etc 

4.  Collections  in  Zoology.  »' 

5.  Astronomical  Observatory,  with  an  equatorial  telescope  by  Clark  juid  Sons 

Cambridgej  a  meridian  cirdef  eic.  f 

6,  A  Collection  of  Mechanical  Appai^ta^,  coT^V\\?Ql^ixi^^<^^''^uK^«t-)^^^ 
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7.  Models  in  Architecture,  Geometrical  Drawing,  Civil  Engineering,  Topographi- 
cal Engineering,  and  Mechanics ;  diagrams  adapted  to  public  lectures ;  instru- 
ments for  field  practice. 

S.  Maps  and  Charts,  topographical,  hydrographical,  geological,  etc. 

The  herbarium  of  Professor  Brewer,  and  the  astronomical  instruments  of  Profes- 
sor Lyman,  are  deposited  in  the  buildings.  Professor  Eaton's  herbarium, 
near  at  hand,  is  freely  accessible.  Students  also  have  access  to  the  various 
laboratories  and  collections  in  Natural  Science  in  the  Peabody  Museum. 

Students  are  also  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  tlie 
School  of  the  Fine  Arts,  and  the  Gymnasium. 

IV. 

THE  LIBRARY. 

The  special  technical  library  of  the  Scientific  School  consists  of 
about  five  thousand  volumes.     Included  in  this  is  the  '^  Hillhouse 
Mathematical  Library"  of  twenty-four  hundred  volumes,  collected 
during  a  long  series  of  years  by  Dr.  William  Hillhouse,  and  in 
1870  purchased  and  presented  to  the  Institution  by  Mr.  Sheffield. 
A  catalogue  of  this  collection  forms  a  supplement  to  the  Annual 
Report  of  the  Governing  Board  for  1870.     All  the  prominent  sci- 
entific journals  of  this  country  and  of  Europe,  together  with  the 
proceedings  of  foreign  academies,  and  of  scientific  societies,  can  be 
found  either  in  this  library  or  in  the  College  Library  to  which 
students  have  access. 

T. 

INSTRUCTION    FOR    GRADUATE    AND    SPECIAL 

STUDENTS. 

Persons  who  have  gone  through  undergraduate  courses  of  study, 
here  or  elsewhere,  may  avail  themselves  of  the  facilities  of  the 
School  for  more  special  professional  training  in  the  physical  sci- 
ences and  their  applications,  gaining  in  one,  two,  or  three  years 
tbe  degree  of  Bachelor  op  Philosophy,  or,  in  two  additional 
years  of  Engineering  study,  that  of  Civil  Engineer,  or  of 
IhsAMic  Engineer. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  op  Philos- 
ophy.   The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticular needs  and  capacities  of  each  student,  and  may  \)v^  eox£^yv\!i^^ 
^iAkihBt given  by  the  graduate  instructors  in  other  de^«kX\,T[i^\i\» 
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of  the  University.  This  degree  is  conferred  upon  those  who,  hav- 
ing already  taken  a  Bachelor's  degree,  engage  as  students  in  the 
Department  of  Philosophy  and  the  Arts  for  not  less  than  two 
years  in  assiduous  and  successful  study.  It  is  not  given  upon 
examination  to  those  whose  studies  are  pursued  elsewhere.  The 
requirements  for  it  will  in  some  cases  exact  of  the  student  more 
than  two  years  of  post-graduate  labor ;  so,  especially,  wherever 
the  course  of  undergraduate  study  has  been,  as  in  the  Scientific 
School,  of  less  than  four  years.  The  candidate  must  pass  a  satis- 
factory final  examination,  and  present  a  thesis  giving  evidence  ot 
high  attainment  in  the  branches  of  knowledge  to  which   he  has 

attended.     A  good  knowledge  of  Latin,  German  and  French  will 

be  required  in  all  cases,  unless,  for  some  exceptional  reason,  th^ 
candidate  be  excused  by  the  Faculty.  The  graduating  fee  is  tens 
dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  a^ 
follows: 

Professor  Norton  will  instruct  in  applied  mechanics  and  i^^ 
spherical  astronomy. 

Professor  Lyman,  in  the  use  of  meridional  and  other  astronoin:= 
ical  instruments,  and  in  astronomical  spectroscopy. 

Professor  DuBoiSj  in  the  principles  of  thermodynamics,  an 
utilization  of  heat  as  a  source  of  power. 

Professor  Brush,  in  the  analysis  and  determination  of  miner^^ 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultur  ^ 
chemistry. 

Professor  Brewer,  in  agriculture  and  forest  culture,  in  the  a_^ 
of  the  microscope,  and  in  physical  geography. 

Professor  Clark,  in  definite  integrals,  differential  equatioc^*^ 
analytical  mechanics,  the  theory  of  numerical  approximations,  am^d 
the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  includixi^ 
the   North   American   flora   and  the  description  of  genera  an<^ 
species. 

Professor  Walker,  in  public  finance  and  in  the  statistics  of 
industry. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Verrill,  and  Professor  Smith,  in  zodlogy  and  geol- 

ogy- 

The  same  courses  of  Btudy  are  op^itk^iox  «b\o\i^^t  or  shorter  tune^ 
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to  graduate  students  who  do  not  desire  to  become  candidates  for 
a  degree. 

Students  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 
may  obtain  the  degree  of  Civil  or  of  Dynamic  Engineer  at  the 
end  of  two  academical  years,  by  pursuing  the  following  higher 
coarse  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will 
comprise — 

1.  Higher  Calculus.    Higher  Greometry.    Theory  of  Numerical  Operations. 

2.  Analytical  Mechanics.     Mechanics  applied  to  Engineering, 

3.  A  Course  of  Construction  and  Design.    Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc. 

This  course  will  occupy  one  year. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
practice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
Import  of  the  results  of  an  examination  into  the  existing  condition 
of  some  special  line  of  constructive  art;  or  to  present  proper  evi- 
dence that  he  has  had  actual  charge  in  the  field,  for  several  months, 
of  construction  or  surveying  parties,  or  held  some  responsible 
X>osition  deemed  equivalent  to  this. 

An  elaborate  design  must  also  be  submitted  of  som^  projected 
'^ork  of  construction,  based  upon  exact  data  obtained  from  care- 
lul  surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
^te  calculations,  and  the  necessary  detailed  drawings,  and  accom- 
panied by  full  specifications  of  the  work  to  be  done,  and  the 
t*equirements  to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamic  Eiitginebr  will 
comprise — 

1.  Higher  Calculus.    Higher  Geometry.    Tlieory  of  Numerical  Operations. 

2.  General  Principles  of  Dynamics   (Analytical  Mechanics)^   including  special 

application  of  these  principles  to  Dynamical  problems. 

3.  Construction  of  Machines.    Designs. 

4.  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
such  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
sary in  the  examination  of  engineering  works  and  manufacturing 
establishments,  and  may  also  have  the  privilege  of  entering  upon 
professional  practice,  provided  it  is  done  with  the  knowledge  and 
consent  of  the  Professor  of  Dynamic  Engineering,  and  under  such 
eiieamstances  as  shall  appear  to  him  to  be  favorable  lo  -^to^^^- 
nona^  pragreee. 
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An  elaborate  thesis  on  some  professional  subject,  with  an  orig- 
inal design,  or  project,  accompanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students. — For  the  benefit  of  those  who,  being  fully 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  a  degree,  special  or  irregular  students  are  received, 
in  most  of  the  departments  of  the  School ;  not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportunities  ar^ 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regula.ir 
courses,  but  are  designed  to  aid  those  who,  having  received  a  sufi.- 
cient  preliminary  education  elsewhere,  desire  to  increase  their  pro- 
ficiency in  special  branches. 

TI. 

REQUIREMENTS  FOR   ADMISSION  AND    COURSES  OP 
INSTRUCTION  FOR  UNDERGRADUATE  STUDENTS. 

Terms  of  Admission. — Candidates  must  be  not  less  than 
fifteen  years  of  age,  and  must  bring  satisfactory  testimonials  or 
moral  character  from  their  former  instructors  or  other  responsible 
persons. 

For  admission  to  the  Freshman  Class  the  student  must  pass  i 
thorough  examination  in  the  following  subjects : 

English — including  grammar,  spelling  and  composition.  In  grammar,  WliitneT'i 
Essentials  of  English  Grammar,  or  an  equivalent. 

History  of  the  United  States. 

Geography. 

Latin — six  books  of  Caesar's  Commentaries,  or  their  equivalent,  and  simple  exer- 
cises in  prose  composition. 

Arithmetic—includmg  the  metric  system  of  weights  and  measures. 

Algebra — so  much  as  is  contained  in  Loomis's  Treatise,  up  to  the  general  theory 
of  equations. 

Geometry— F\&ne,  solid  and  spherical;  including  fundamental  notions  ci  syn* 
metry,  and  examples  of  loci  and  of  maxima  and  minima  of  plane  figares:-* 
an  equivalent  of  the  nine  books  of  Chauvenet's  Treatise,  or  of  the  ten  bookl 
of  Loomis's  Elements  and  the  Appendix,  up  to  the  section  on  Transversals. 

Trigonometry — including  the  analytical  theory  of  the  trigonometrical  fVinctiaiili 
and  the  usual  formulas;  the  construction  and  use  of  trigonometrical  tiUss; 
and  the  solution  of  plane  triangles ; — so  much,  for  example,  as  is  ooatiiBsi. 
Id  Wbeeler'a  Plane  Trigonometry  (Boston,  1877),  or  Richards's  Plane  Trigo- 
nometrjr  (New  York,  1878). 
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While  no  entrance  examination  is  held  in  the  History  of  EngktTid,  candi- 
dates for  admission  are  urgently  advised  to  make  themselves  as  familiar  as 
posBible  with  that  subject ;  as  a  knowledge  of  it  is  essential  to  the  most  success- 
Ail  prosecution  of  some  of  the  studies  of  the  course. 

Candidates  will  be  allowed  the  option  of  passing  on  the  above- 
oamed  subjects  in  two  successive  years.  In  such  a  case  they 
iQiiBt  present  themselves  for  examination  at  the  June  examination 
of  the  first  year  in  the  following  subjects  or  parts  of  subjects : 
nUtory  of  the  United  States^  Geography^  Arithmetic^  Pkine 
Geometry^  and  Algebra  to  Quadratic  Equations. 

In  order  to  have  this  preliminary  examination  counted,  candi- 
dates must  pass  satisfactorily  on  aU  the  subjects ;  and  notice  must 
be  given  of  the  intention  to  divide  the  examination  to  Professor 
O.  J.  BruHh,  Executive  Officer  of  the  School,  on  or  before 
June  15. 


In  his  preparation  in  Geombtrt  the  candidate  should,  as  far  as  practicable 
bave  suitable  ezerdses  in  proving  simple  theorems  and  solving  simple  prob- 
lems for  himself.    It  is  important,  too,  that  he   should  be  accustomed  to  the 
Qimierical  application  of  geometric  principles,  and  especially  to  the  prompt  recol- 
lection and  use  of  the  elementary  formula}  of  mensuration.    In  Tbtgonometbt  he 
should  be  exercised  in  applying  the  usual  formulse  to  a  variety  of  simple  reduc- 
tions and  transformations,  including  the   solution  of  trigonometrical  equations. 
Beadiness    and  accuracy  in  trigonometrical  calculations  are  also  of  prime  im- 
portance to  the  candidate.    If  the  use  of  logarithms  is  pvistponed  in  his  propara- 
tkm  till  1'rigonometry  is  taken  up  (which  is  by  no  means  necessary  or  advisable), 
^  should  then  have  abundant  applications  of  them  to  all  forms  of  calculation 
Occurring  in  ordinary  practice,  as  well  as  to  those  appearing  in  the  solution  of 
ttiangles.     Finally,  in  all  of  his  calculations,  he    should  study  the  art  of  neat 
^(tierly,  and  readily  intelligible  arrangement. 

lu  Latin,  in  order  to  secure  the  attainment  of  the  required  proficiency,  the  stu- 

^t  should  have  such  continued  training  in  parsing  as  shall  make  him  thoroughly 

^^(niliar  with  declensions  and  conjugations,  and  accurate  and  ready  in  the  appli- 

^tioD  of  the  rules  of  S3mtaz.    As  an  additional  guarantee  of  the  proper  mastery 

^  these  grammatical  elements,  the  requirement  has  been  adopted  of  "  simple  ezer- 

<^  in  prose  composition."    By  this  is  meant  merely,  such  a  course  of  element- 

^  ezerdses  in  translation,  orally  and  in  writing,  from  English  into  liatin  as,  in 

^nedion  with  the  systematic  parsing  just  mentioned,  shall  necessitate  a  famili- 

*rit]r  with  grammatical  forms  and^  che  leading  principles  of  syntax,  and  thus  ren- 

ier  the  reading  of  the  six  books  of  Csesar  (or  their  equivalent)  more  thorough  and 

^roitfiiL    Since  this  course  of  elementary  exercises  in  translation  is  designed  as  a 

frapsnUoQ  for  reading,  and  not  as  a  sequel  to  it,  it  should  be  invariably  begun  at 

4m  tariiest  stage  of  the  study  of  Latin.    To  avoid  any  misapprehension  of  the 

of  the  extent  of  the  requirement,  the  following  works  are  s\^ee\^ca^^^ 

which  the  candidate  for  examination  may  make  Yn^  own  Bc\<^c^oTi. 
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These  are  Harkness's  *' Introduction  to  Latin  Composition,'*  112  pages;  Leigii- 
ton's  "Latin  Lessons,"  91  pages;  Smith's  ''Principia  Latina/'  PartL;  McClin- 
tock's  *•  First  Latin  Book,"  83  lessons  (193  pp.).  Any  equivalent  of  these  may  be 
offered  from  the  many  useful  books  of  a  similar  character.  A  knowledge  of  Pros- 
ody is  not  required. 

The  examinations  for  admission  take  place  at  North  Sheffield 
Hall,  on  Friday  and  Saturday,  July  2,  3,  and  on  Tuesday  and 
Wednesday,  September  14,  16,  1880.  Opportunities  for  private 
examinations  may,  in  exceptional  cases,  be  given  at  other  times. 

In  1880  examinations  (for  the  Freshman  Class  only)  will  also 
be  held  in  Chicago  and  in  Cincinnati  (beginning  on  Friday,  July 
2,  at  9  A.  M.),  at  a  place  to  be  announced  in  the  local  newspapers 
of  the  day  previous.  Candidates  who  propose  to  be  present  are 
requested  to  send  their  names  to  Professor  G.  J.  Brush,  Execu- 
tive Officer  of  the.  School,  before  June  16.  A  fee  of  five  doUan 
will  be  charged  for  admission  to  these  examinations. 

Candidates  for  advanced  standing  in  the  undergraduate  classes 
are  examined,  in  addition  to  the  preparatory  studies,  in  those 
already  pursued  by  the  class  they  wish  to  enter.  No  one  can  be 
admitted  as  a  candidate  for  a  degree,  later  than  at  the  beginning 
of  the  Senior  year. 

The  Courses  op  Instbuctton,  occupying  three  years,  are 
arranged  to  suit  the  requirements  of  various  classes  of  students. 
The  first  year's  work  is  the  same  for  all;  for  the  last  two  years 
the  instruction  is  chiefly  arranged  in  special  courses.  The  special 
courses  most  distinctly  marked  out  are  the  following: — * 

(a.)  In  Cliemistry ; 

{b.)  In  Civil  Engineering ; 

(c.)  In  Djrnamical  (or  Mechanical)  Eng^eering; 

(d.)  In  Ag^cuiture; 

(c.)  In  Natural  History ; 

(/.)  In  Biology  preparatory  to  Medical  Studies; 

(g.)  In  studies  preparatory  to  Mining  and  Metallurgy ; 

(h)  In  Select  studies  preparatory  to  other  higher  studies. 

The  arrangement  of  the  studies  is  indicated  in  the  annexed 
scheme. 

FRKSHMAN  YEAR— INTRODUCTORY  TO  ALL  THE  COURSSa 

First  Teem — G^erman— Whitney's  Grammar  aiid  Reader.     Englisk~'l0Ba]^ 

bury's  History  of  the  English  Language ;  Exercises  in  Composition.    JioAeflMtJ* 

— Analytical  Geometry.     Physica — ^Atkinson's  Ganot,  with  experimeiital  leotBiifc 

Chemistry^ — Kecitations  and  Laboratory  practice.    EXsmmiary  J}rawin(f^Vniiiir 

cal  Lesaona  in  the  Art  School. 
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Skcond  Tsaic — Language,  Physics,  and  Chemistry — as  stated  above.  Mathe- 
maiics — Spherical  Trigonometry  (Wheeler's) ;  Elements  of  Mechanics.  Physical 
Geography— LectmeB.  Botany — Gray's  Lessons,  with  Lectures,  PolUicai  Econ- 
9«iy~E]ementary  Lectures.  DraiwVii^— Elementary  Projection  Drawing;  Iso- 
netric  Drawing;  Descriptive  Geometry. 

For  the  Junior  and  Senior  years  the  students  select  for  them- 
selves one  of  the  following  courses : — 

(a.)  IN  CHEMISTRY. 
JUNIOR  yeab: 

First  Term — Theoretical  Chemistry — Lectures  and  Recitations.  Qualitative 
Afuilysia — Fresenius's.  Laboratory  Practice.  Blowpipe  Analysis.  German, 
Preach. 

Second  Term — La^boratory  Practice — Quantitative  Analysis.  Mineralogy  — 
Blowpipe  Analysis  and  Determination  of  Species.    Lectures.    French.     German. 

SENIOR  tear: 

First  Term — Organic  Chemistry — Lectures  and  Recitations.  Agrictdtural  Chem- 
M<ry— Recitations  (optional).  Laboratory  Practice — Volumetric  and  Organic  Anal- 
JBin    Geology — Dana's.    Zootomy— Lectures  and  Excursions.    French. 

Sbcond  Term — Laboratory  Practice — Mineral  Analysis  and  Assaying.  Geology 
-Dana's  Manual.     Afetailurgy  (optional).     Mineralogy  (optional).    French. 

(b.)  IN  CIVIL  ENGINEERING. 

JUNIOR  tear: 

First  Term — Mathematics — Elements  of  the  Theory  of  Functions;  Numerical 
Equations;  Differential  Calculus.  Surveying — Field  Operations.  Drawing — 
I^riptive  Geometry,  continued,  including  Warped  Surfaces.     German.    French. 

Second  "Tixik—Mathemaiics — Integral  Calculus.  Rational  Mechanics.  Ihaw- 
»<V— Shadows,  Perspective,  and  Gearing;  Topographical.  Surveying — Topo- 
grajAical.     German.    French. 

SENIOR   TEAR: 

First  Term — Field  Engineering — Laying  out  Curves ;  Location  of  line  of  Rail- 
^»d,  with  calculations  of  Excavation  and  Embankment ;  Henck's  Field  Book  for 
fiailroad  Engineers.  CivH  Engineering — Resistance  of  Materials;  Bridges  and 
Roofa,  began ;  Stone  Cutting,  with  graphical  problems.  Geology —Dhuh^s.  Min- 
eralogy— ^Blowpipe  Analysis  and  Oeterminative  Mineralogy.     French. 

Second  Term — OivU  Engineering — Bridges  and   Roofs;    Building  Materials; 
SUbflitf  of  Arches  and  Walls ;  Mahan's  Civil  Engineering.    Dynamics — Princi- 
ples of  Mediaoism;   Steam   Engine.      Hydraulics — Hydraulics  and   Hydraulic 
llotort.    DrwBvng — Graphical  Statics.    Astronomy — Loomis^s  AalToiiomy^  ^\^ 
vaotical  problezziA    Mineraioffy — continued.     Geology — Dynamic.     French. 
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(c.)  IN  DYNAMIC  ENGINEERING. 

JUNIOR  YEAR: 

First  Term — Matheniatica^FAements  of  the  Theory  of  Functions ;  Numericil 
Equations ;  Differential  Calculus.  Surveying — Field  Practice.  Drawing — Descrip- 
tive Geometry,  continued,  including  Warped  Surfaces.     German,    Frtnch. 

Second  TERir — Mathematics — Integral  Calculus.  Rational  Mechanics.  £tM- 
matics — General  Theory  of  Motion  and  Principles  of  Mechanism;  Elementarj 
Combinations  of  pure  Mechanism ;  Pulleys  and  Belts ;  Gearing  and  fonns  of 
teeth  for  wheels ;  Parallel  Motions.     German.    French. 

SENIOR  year: 

First  Term — Statics — The  application  of  the  Principles  of  Statics  to  Rigid 
Bodies;  Plasticity  and  Strength  of  Materials ;  Forms  of  Uniform  Strength;  StabQ* 
ity  of  Structures ;  Theory  of  the  Arch ;  Construction  of  Roof  Trusses,  Girders  and 
Iron  Bridges.  Machine  Drawing — Bolts  and  Nut8;  Riveting;  Journals.  Axlee, 
Sliafts,  Couplings,  PQlow-Blocks ;  Sliaft-hangers,  Pulleys;  Connecting  Rods  and 
Cranks,  Cross-heads ;  Pipe  Connections,  Valves,  Cylinders,  Stuffing  Boxes,  Glands, 
etc.     Shop  Visits.    Blowpipe  Analysis.    French. 

Second  Term — Hydrostatics — Equilibrium  and  Pressure  of  fluids ;  Hydrometers, 
Manometers,  Gauges,  etc  Hydrodynamics — Water  Engines  and  Water  Wheels; 
Construction  of  Water  Reservoirs  and  Conduits ;  Measurement  of  Water  Supplj; 
Discharge  of  Pipes.  Thermodynamics— OeuQidl  principles  of  Heat  employed  as  a 
source  of  Power ;  Construction  of  Steam  Engines;  Hot  Air  Eng^es;  Gas  Engines. 
Machine  Designing — Proportioning  of  Machine  Parts,  continued.  Designs  for 
Machines  with  working  drawings.  Design  for  Hoisting  Eng^e ;  Shearing  and 
Pumping  Engine ;  High  Speed  Steam  Engine.    Shop  Visits  and  Reports.   MetaUurgy- 

(d.)  IN  AGRICULTURE. 

JUNIOR   YEAR: 

First  Term — Theoretical  Chemistry — Lectures  and  Recitations.  ^ikrfito<iV« 
Analysis  —  Fresenius's.  Laboratory  Practice.  Blowpipe  Analysis.  Oernof^ 
French. 

Second  Term — Organic  Chemistry — Lectures  and  Recitations.  Laboratory  Pr^ 
tice — Quantitative  Analysis.  Mineralogy — Blowpipe  Analysis  and  Determinatioo 
of  Species.  Physical  Geography — Lectures.  Physiology — Huxley's.  BoiMt^ 
Lectures.     French.     German. 

SENIOR  YEAR: 

First  Term — Agriculture — Cultivation  of  the  Staple  Crops  of  the  Northam 
States.  Tree  Planting  and  Forestry.  Agricultural  Chemistry — Jobn8on*&  Oeiilo^ 
— Dana's.     Zoology.    English.    French.  • 

Second  Term — Agricuikire — Laws  of  Heredity  and  Prinoiples  of  Breeding; 
Lectures.  Geology — Dana's.  Rural  Economy — History  of  Agriculture  and  Sketches 
of  Husbandry  in  Foriegn  Countries;  Systems  of  Husbandry.  AgricvXtmral  Cftem- 
Miry — Jolmson's.     Geology — Dana'n.      Zoology.     Botany,     Microscopy.     BngHtk. 
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(e.)  IN  NATURAL  HISTORY. 

(Either  Geology,  Mineralogy,  Zoology,  or  Botany,  may  be  made  the  principal 
study,  some  attention  in  each  case  being  directed  to  the  other  three  branches  of 
Ifatoral  History). 

JUNIOR  year: 

First  Term — Chemistry — Qualitative  Analysis;  Laboratory  Practice;  Recita- 
tions. Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy.  Botany — 
Gray's  Manual:  Laboratory  Practice.     German.    French, 

Sbcokd  Term — Zoology — Laboratory  Practice;  Recitations;  Elxcursions  (land 
and  marine).  Botany — Laboratory  Practice ;  Excursions.  Physiology — Huxley's. 
Jtf^m«rai0yy— continued.    Physical  Geography.     (German.    French. 

SENIOR  TEAR: 

First  Term — Geology — Dana's.  Excursions.  Zoology — Laboratory  Practice 
Lectures;  Recitations;  Excursions.  Botany — Herbarium  Studies;  Gray's  Text- 
book; Excursions.    French. 

Second  Term — Geology — Dana's.  Anatomy  of  Ferfeftra^— Huxley's.  Zoology 
—Laboratory  Practice;  Recitations:  Lectures.  Botany — Herbarium  Studies, 
especially  in  the  Cryptogamous  Orders ;  Botanical  Literature ;  Essays  in  Descrip- 
tive Botany.    Meteorology.    French. 

Besides  the  regular  courses  of  recitations  and  lectures  on  structural  and  system- 
atic Zoology  and  Botany,  and  on  special  subjects,  students  are  taught  to  prepare, 
anange,  and  identify  collections,  to  make  dissectionS}  to  pursue  original  investiga- 
tiong,  and  to  describe  genera  and  species  iu  the  language  of  science.  For  these 
purposes,  large  collections  in  Zoology  and  Palaeontology  belonging  to  the  College 
are  available,  as  are  also  the  private  botanical  collections  of  Professor  Eaton. 

(f.)  IN  BIOLOGY— PREPARATORY  TO  MEDICAL  STUDIES. 

JUNIOR  TEAR: 

P1B8T  Term — Theoretical  Chemistry — Lectures  and  Recitations.  Qualitative 
^^ysis — Presenius's;  Laboratory  Practice;  Recitations.  Mineralogy — Blow- 
pipe Analysis  and  Determinative  Mineralogy.     German.     French, 

Second  Term  —  Physiology — Huxley's,  with  Demonstrations.  Toxicology  — 
^fesenius^s ;  Laboratorv  Practice ;  Recitations  and  Lectures.  Physiological  Chem- 
**7— Sanderson's  Handbook.  Recitations  and  Laboratory  Work.  Mineralogy — 
^tinned.  Botany — Lectures,  Practical  Exercises  in  Phenogamous  Plants,  and 
Excursions.     German.    French. 

SENIOR  tear: 

Fnwr  Term — Physiological  Chemistry  "Continued.  Organic  Chemistry — Lec- 
^ont  ind  Recitations.  Zoology — Lectures.  Botany — Practical  ¥1x«tcmm^  \a<^- 
torw  md  Ezcundooa     Geology — Dhda^b  Manual,     French, 
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Second  Term — Comparative  Anatomy  arid  Histology — ^Laboratory  Practioeand 
RecitatioDs.  Geology — Dana's  MannaL  Zoology — Lectures.  Laws  of  Hereditfi 
and  Breeding — Lectures.     French. 

(g.)  IN  STUDIRS  PREPARATORY  TO  MINING  AND  METALLURGY. 

Young  men  desiring  to  become  Mining  Engineers,  can  pursue  the  regular  coune 
in  Civil  or  Mechanical  Flng^neering,  and  at  its  close  can  spend  a  fourth  year  in  the 
study  of  metallurgical  chemistry,  mineralogy,  etc. 

(h.)   IN    THE    SELECT  STUDIES   PREPARATORY  TO   OTHER   HIGHEa 

STUDIEvS. 

JUNIOR  TEAR: 

First  Term — Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy* 
Astronomy.  English — Early  English.  History — Freeman's  Outlines.  Drench- 
German. 


Secont)  Term  —  Mineralogy — Lecturea  Physical  Geography — Guyot; 
tures.  Botany — I^ectures ;  Excursions ;  Laboratory  Practice.  English — Cbau<5^^» 
Bacon,  Shakspere.  History — Freeman's  Outlines,  with  Lectures.  Political  Ec^:^^' 
omy — Roger's  Manual.     German.     French. 


SENIOR  YEAR: 


First  Term — Geology — Recitations  and  Excursions.  Zoology — Lectures  and  fc^-^* 
cursions.  Linguistics — Whitney's  Life  and  Growth  of  Language.  Englia^^-'^ 
Shakspere.  History — Constitutional  History  of  the  United  States;  Lectuac""*^. 
Political  Economy — Lectures.    French. 


Second  Term — G^fo^— continued.  Meteorology— Jjectares.  PdUHcal 
omy — Lectures,  .fi^/is^— Shakspere,  Milton,  Dryden,  Pope,  and  later  auth^^w. 
//w^on/— Political  History  of  United  States.  History  of  Europe  from  l^^^i 
Lectures.     French. 

Exercises  in  English  Composition  are  required  during  'the 
entire  course  from  all  the  students.  The  preparation  of  gnt^^' 
atinsr  theses  is  amons:  the  duties  of  the  Senior  Year. 

Lectures  on  Military  Science  and  Tactics  are  annually  given  vy 
General  Abbott,  and  other  officers  of  the  Engineer  Corps  of  the 
United  States  Army. 

Drawing. — The  course  in  drawing  extends  through  the  three 
years.  During  the  first  term  of  Freshman  year,  the  students 
practice  free-hand  drawing  at  the  Art  School  building,  under  the 
direction  of  Professor  Niemeyer,  of  the  Yale  School  of  the  Fine 
Arts.  After  the  completion  of  the  course  in  free-hand  drawing, 
instruction  is  given  by  Mr.  F.  U.  Hoxve^,  ^\xx\xv^\.\v^  second  term 
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in  the  elementary  principles  of  instrumental  drawing,  embracing 
Elementary  projection  drawing,  Isometric  drawing,  and  Descrip- 
tive Geometry  as  far  as  Warped  Surfaces.  This  course  is  obliga- 
tory upon  all. 

During  the  Junior  and  Senior  years,  instruction  in  drawing  is 
obligatory  only  on  the  students  in  Civil  and  Mechanical  Engin- 
eering. In  the  former  year  the  system  of  instruction  embraces 
shades  and  shadows,  tinting,  perspective,  and  warped  surfaces. 
By  this  method  all  the  problems  in  Descriptive  Geometry  are 
required  to  be  worked  out  on  the  drawing-board  instead  of  the 
black-board.     The  course  extends  through  the  entire  year,  and  is 

under  the  direction  of  Mr.  Honey. 
In  Senior  year,  students  are  required  to  apply  the  principles  of 

drawing  already  obtained    to  works  of  construction,  under  the 

general  supervision  of  the  Professors  of  Civil  and  of  Dynamic 

Engineering. 

VII. 

METHODS  OF  INSTRUCTION. 

The  instruction  of  this  institution  is  given  chiefly  in  small  class 
ix^oms,  in  connection  with  recitations  and  by  familiar  lectures, 
illustrated  by  the  apparatus  at  the  command  of  the  various 
^chers.  In  many  studies  weekly  excursions  are  made  for  the  pur- 
pose of  collecting  specimens  and  examining  natural  phenomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  hours 
<iaily  in  well-appointed  laboratories,  under  the  direct  superinten- 
dence of  the  instructors,  and  are  guided  through  systematic 
bourses  of  quantitative  and  qualitative  analysis,  assaying,  and  the 
Mow-pipe  determination  of  minerals  and  ores. 

In  Botany,  during  the   summer  of  Junior  year,  exercises   in 
Analyzing  and  identifying  plants  occur  two  or  three  times  a  week, 
followed   by  practice  in  writing    characters  and  descriptions  of 
plants  from  living  specimens.     Students  are  shown  also  the  best 
methods  of  collecting  and  preserving  for  future  study,  specimens 
of  Flowering  Plants,  Ferns,  Mosses,  Algae,  etc.     In  the  autumn 
term  of  Senior  year  the  work  of  the  summer  is  continued.     Stu- 
dents are  encouraged  to  pursue  special  lines  of  Botanical  investi- 
gation, and  varied  assistance  is  rendered  them  according  to  their 
needs.    The  final   examination   is  intended  to  show  what  they 
have  learned,  and  the  collections  they  have  made  axe  cow^\^<^t^^ 
to  be  of  mmor  importance. 
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In   Zoology   excursions  are  made   during  the  third  term  of 
Junior  and  first   term   of  Senior   year,   in   company  with  the 
instructors,  for  the  purpose  of  observing  the  habits  and  making* 
collections  of  marine,  fresh-water,  and  terrestrial  animals  of  alL 
classes.     Each   student  is    required  to  prepare  and    present  for 
examination  a  collection  containing  a  specified  number  of  species^ 
and  illustrating  the  various  classes  of  animals.     He  must  also  b^ 
able  to  pass  an  examination  upon  his  collection,  at  least  to  th^ 
extent  of  explaining  the  classes  and  ordere  illustrated,  and  show — 
ing  why  particular  specimens  belong  to  the  respective  classes. 

In  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  making  special  collections  of  rocks  son 
minerals.  Each  student  is  required  to  pass  a  satisfactory  examins 
tion  on  his  collections  at  the  end  of  the  first  term  of  Senior  yi 

In  addition  to  the  above,  a  course  of  lectures  is  given  evt 


winter  by  the  professors  of  the  schools  and  others,  on  topics  «zz>f 
popular  interest. 

Till. 

TUITION  CHARGES. 

The  charge  for  tuition  for  undergraduate  students  is  $150  j>  ^r 
year,  payable,  ^55  at  the  beginning  of  the  first  and  of  the  seco»— id 
term,  and  840  at  the  middle  of  the  second  term.  The  spec^&al 
student  of  Chemistry  has  an  additional  charge  of  $70  per  anntr^Mm 
for  chemicals  and  use  of  apparatus.  He  also  supplies  himself  at 
his  own  expense  with  gas,  flasks,  crucibles,  etc.,  the  cost  of  wh»-ch 
should  not  exceed  $10  per  term.  A  fee  of  $5  is  charged  memb^^J^ 
of  the  Freshman  Class  for  chemicals  and  materials  used  in  th  <ir 
laboratory  practice,  and  the  same  fee  is  required  from  all  (exc^^P* 
Chemical  students)  who  take  the  practical  exercises  in  Blow-p"^Bpe 
Analysis  and  Determinative  Mineralogy.  A  fee  of  $5  a  term  ^^^^i'' 
also  be  charged  to  the  students  in  the  Zoological  Laboratory,  '^or 
materials  and  use  of  instruments.  An  additional  charge  of  $^  ^s 
annually  made  to  each  student  for  the  use  of  the  College  ReadJ^^ 
Room  and  Gymnasium. 

For  graduate  students  the  charge  for  tuition  is  $100  per  yean 


CHURCH  SITTINGS. 


Free  sittings  for  students  in  this  department  of  Yale  College  m 
provided  as  follows :  in  the  Center  Church  (Cong.) ;  in  tk 
Trinity  (EpiB.)  ;  and  in  the  ¥*irat  Met\iO^\%V  ^VvxMWiV. 
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Those  who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less, 
in  the  churches  above  mentioned,  or  in  any  other  church  of  any 
denomination,  will  be  aided  on  application  to  the  Secretary  of 
School. 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  students  of  this  department. 

X. 

DEGREES. 

Students  of  this  department,  on  the  recommendation  of  the 
Croveming  Board,  are  admitted  by  the  Corporation  of  Yale  Col- 
lege to  the  following  degrees.     They  are  thus  conferred : 

1.  Bachelor  op  Philosophy  :  on  those  who  complete  any  of 
xhe  three-years  courses  of  study,  passing  all  the  examinations  in  a 
satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including  the 
fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is  |10 ; 
unless  the  person  taking  the  degree  is  also  an  academical  gradu- 
ate,  when  it  is  but  |5. 

2.  Civil  Enqineeb  and  Dynamical  Engineeb  :  The  require- 
*Bent8  for  these  degrees  are  stated  on  pages  17-18. 

3.  Doctor  of  Philosophy  :  The  requirements  for  this  degree 
^re  stated  on  page  16. 


TERMS  AND  VACATIONS. 

The  next  academic  year  begins  Thursday,  September  16,  1880. 
■*he  first  term  begins  eleven  weeks  froin  Commencement-day  and 
Continues  fourteen  weeks :  the  second  term  begins  on  the  second 
^ursday  in  January  and  continues  until  Commencement-day, 
^tb  a  Spring  recess — usually  of  eight  days — ^including  Easter. 
(See  Calendar,  p.  2.) 


ANNOUNCEMENT  IN  RESPECT  TO  STATE  STUDENTS. 

The  scholarships  established  in  this  School  in  consequence  of 
the  bestowal  upon  it  of  the  Congressional  grants  are  designed  to 
•id  young  men  who  are  in  need  of  pecuniary  assistance  in  fitting 
tliemselves  for  agricultural  and  mechanical  pursuits  of  \\£^,     A\\ 
applicants  must  he  chizena  of  Connecticut.    In  case  lb  we  ate  uiOT<6 

7 


50 


SHEFFIELD   SCIENTIFIC   SCHOOL. 


applicants  than  vacancies,  candidates  will  be  preferred  who 
lost  a  parent  in  the  military  or  naval  service  of  the  United  St 
and  next  to  these  such  as  are  most  in  need  of  pecuniary  a 
ance ;  and  the  appointments  will  be  distributed  as  far  as  pi 
cable  among  the  several  counties  in  proportion  to  their  popuh 
The  appointing  Board  for  the  current  year,  consisting  of  the  I 
of  Visitors  of  the  State  and  the  Secretary  of  the  School,  will 
on  June  29th,  1880,  and  at  or  about  the  same  time  in  the 
1881,  due  notice  of  which  will  be  given  by  publication  in  < 
county  of  the  State.  All  applications  should  be  made  previc 
that  time.  Blank  forms  for  application  will  be  sent, 
requested,  by  Professor  George  J.  Bbush,  Secretary  o: 
Appointing  Board. 


Xlll. 

ANNIVERSARY. 

The  Anniversaiy  of  the  School  is  held  on  Tuesday  of  the 
mencement  week  in  Yale  College,  when  selections  from  the  . 
nation  theses  are  publicly  read.     The  degrees  are  publicly 
ferred  by  the  President  and  Fellows  of  Yale  College  on  ' 
mencement  Day. 


APPENDIX. 


ENTRANCJE   EXAMINATION  PAPERS. 


'Hie  following  are  the  papers  for  1879,  upon  which  applicants  for  admission 
^^  examined  at  the  June  and  September  examination& 
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ARITHMETIC. 
June,  1879. 

1.  Find  the  least  common  multiple  of  7379  and  9263. 

2.  Reduce  626  metres  to  feet. 

3.  If  9J  yards  of  cloth  can  be  bought  for  $44^,  how  many  yar*^ 
•   can  be  bought  for  $33J  ? 

4.  For  what  sum  must  a  note  be  given  at  bank,  payable  irm  i 
months,  at  6  per  cent,  discount,  to  obtain  $1000  ? 

6.  By  selling  land  at  188.14  per  acre,  I  shall  gain  13  per  cem:it 
For  how  much  must  I  sell  it  to  gain  20  per  cent.  ? 

6.  A  certain  room  is  16  feet  long,  16  feet  wide  and  12  feet  bi^gh. 
What  is  the  distance  from  the  right  hand  upper  corner  to  the  \eft 
hand  lower  corner  ? 


ARITHMETIC. 
Septembeb,  1879. 

8398 

1.  Reduce  to  its  lowest  terms 

29393 

2.  If  6  men  build  76  rods  2  ft.  6  in.  of  wall  in  7  days,  how  much 
w\]\  1  man  build  in  1  day? 

3.  An  agent  bought  land  at  6  per  cent,  commission.  Tb^ 
amount  of  his  commission  was  $160.  What  amount  did  he  p*y 
for  land  ? 

4.  A  owes  B  $16,000,  ^  due  in  3  years,  i  in  4  years,  -J  in  ^ 
years,  and  the  balance  in  8  years  ;  what  is  the  equated  time  fo^ 
the  payment  of  the  whole  ? 

6.  Name  the  principal  metric  units  of  length,  weight,  an^ 
capacity.  State  their  relations  to  one  another,  and  give  ai^ 
equivalent  of  each  in  the  common  system. 

6.  Two  globes,  each  6  inches  in  diameter,  and  2  cubes,  each  ^ 
inches  in  length,  were  melted  into  one  cube ;  how  long  was  ih^ 
side  of  this  cube  ? 
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GEOMETRY. 

June,  1879. 
[Stftte  what  text-book  you  haye  studied  and  to  what  extent] 

I. — Plane  Geometry. 

1.  Define  similar  polygons.  Prove  that  two  triangles  are 
i^O[iilar  when  they  are  mutually  equiangular. 

2.  Two  triangles  having  an  angle  of  the  one  equal  to  an  angle 
*^  the  other  are  to  each  other  as  the  products  of  the  sides 
ricluding  the  equal  angles. 

-3.  To  inscribe  a  circle  in  a  given  triangle. 

4.  The  side  of  a  regular  inscribed  hexagon  is  equal  to  the  radius 
of  the  circumscribed  circle. 

6.  Define  the  term  locus  and  give  an  example  of  a  plane  locus. 
When  are  two  points  said  to  be  symmetrical  with  respect  to  a 
straight  line,  and  what  is  the  line  then  called  ?  Of  all  triangles 
t^aving  the  same  base  and  equal  perimeters,  what  one  has  the 
greatest  area  ?  How  do  you  find  the  circumference  and  area  of  a 
circle  when  the  radius  is.  given  ?  how,  the  area  of  a  trapezoid  ? 
^ow,  that  of  a  regular  polygon  ? 


IL — Solid  and  Spherical  Geometry. 

6.  If  two  angles,  not  in  the  same  plane,  have  their  sides  respect- 
ively parallel  and  lying  in  the  same  direction,  they  are  equal  and 
^lieir  planes  are  parallel. 

7.  If  a  pyramid  be  cut  by  a  plane  parallel  to  its  base :  Ist,  the 
^dges  and  the  altitude  will  be  divided  proportionally  ;  2d,  the 
^^tion  will  be  a  polygon  similar  to  the  base. 

8.  If  two  triangles  on  the  same  sphere  are  mutually  equilateral, 
^^ley  are  also  mutually  equiangular. 

9.  Write  expressions  for  the  surface  and  volume  of  a  sphere,  the 
surface  of  a  zone,  and  the  volume  of  a  spherical  sector. 

^OTK. — Candidates  who  present  themselves  for  the  whole  examination  may 
^t  questions  2  and  3. 

Candidates  who  present  themselves  for  the  partial  examination,  will  answer  the 
IttestioDS  only  in  Plane  Geometry. 
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GEOMETRY. 

September,  1879. 
[State  what  text-book  jou  have  studied  and  to  what  extent] 

1.  To  construct  a  triangle  equivalent  to  a  given  polygon. 

2.  To  inscribe  a  regular  decagon  in  a  given  circle. 

3.  If  two  planes  are  perpendicular  to  each  other,  a  straight  li'Mc 
drawn  in  one  of  them  perpendicular  to  their  intersection  is  p^s 
pendicular  to  the  other. 

4.  Define  a  polyhedron  and  a  prisra.  The  sections  of  a  pri^i 
made  by  parallel  planes  are  equal  polygons. 

5.  Define  a  polar  triangle. 

1.  If  A'B'C  is  the  polar  triangle  of  ABC,  then  ABO     i 
the  polar  triangle  of  A'B'C. 

2.  In  two  polar  triangles  each  angle  of  one  is  measare( 
by  the  supplement  of  the  side  opposite  to  it  in  the  other. 

6.  The  convex  surface  of  a  cone  of  revolution  is  equal  to  "the 
product  of  the  circumference  of  its  base  and  half  its  slant  height. 


ENGLISH. 
June,  1879. 


1.  Parse  the  words  in  the  following  sentences : — 

(a)  The  course  that  he  took  was  one  which,  under  the  cir- 

cumstances, could  not  be  justified. 

(b)  To  fly  from  need  not  be  to  hate  mankind. 

2.  State  the  various  classes  of  nouns. 

3.  Inflect  throughout  the  pronoun  of  the  third  person. 

4.  Explain  the  characteristics  of  the  two  conjugations  of  th^ 
English  verb,  the  Old  or  Strong,  and  the  New  or  Weak  conjuga* 
tion ;  and  give  illustrative  examples  of  each. 
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ALGEBRA. 

June,  1879. 
[State  what  text-book  jou  have  studied  and  to  what  extent] 

1. 

1.  Find  the  greatest  common  divisor  of 

-     3a;»-.13aj'+23ic-21  and  6a;"+a;'-44aj+21. 

2.  A  grocer  has  two  kinds  of  tea,  one  worth  a  cents  per  poand, 
^"^  other  b  cents.  How  many  pounds  of  each  must  be  taken  to 
^^^tTn  a  mixture  of  n  pounds  which  shall  be  worth  c  cents  per 
pound  ? 

3.  Given  a;— ~— =zc;  i/'—=--:=idj  to  find  x  and  y. 

4.  (1.)  From  ^192  take  ^24.  (2.)  Divide  4?/iy  by  2\/:I 
(».)  Divide  a*+64b*  by  a^+4b^.     (4.)  Multiply  V^+V-^. 

by  ^zr^^^-^ 

IL 

5.  A  person  bought  a  number  of  sheep  for  a  dollars.  If  he  had 
^ught  2b  more  for  the  same  money,  he  would  have  paid  c  dollars 
"^»8  for  each.     How  many  did  he  buy  ? 

6.  Resolve  the  trinomial  Sas'—  lOx  — 26  into  factors. 

7.  Deduce  the  formula  for  finding  the  number  of  permutations 
(or  arrangements)  that  can  be  made  of  n  things  taken  m  at  a  time. 

8.  Write  the  formula  for  the  development  of  (a+a)*.  If  m  is 
entire  and  positive,  how  many  terms  will  it  contain  ?  How  many, 
^^  any  other  case  ? 

9.  Define  the  logarithm  of  a  number  and  a  system  of  logarithms. 
What  is  the  base  of  the  common  system  ?  In  this  system  what 
^Jombers  have^egative  logarithms  ?  What  logarithms  would  be 
Negative  in  a  system  formed  with  the  base  0.6  ? 

What  operations  are  facilitated  by  the  use  of  logarithms  ?    Give 
Ae  rules  for  performing  them. 

10.  Obtain  a  formula  for  finding  in  what  time  a  sum  of  money 
^l  double  at  a  given  rate  of  compound  interest  ? 

Note. — ^The  first  division  of  the  paper  extends  as  far  as  Quadratic  Equations, 
*i^  win  be  all  that  is  required  of  candidates  who  propose  to  pass  the  partial  ex- 
MttttatUm  only. 

^^Ukdidates  who  present  themselves  for  examination  in  the  wYioVe  ol\ih!^  i^n^xo^ 
^Iva,  maj  omit  queethns  1  and  2. 
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ALGEBRA. 

September,  1879. 
[State  what  text-book  you  have  studied  and  to  what  extent] 

1.  Given  — k— =a:  — k— z=o,  to  tind  x  and  y. 

X     y  X  ^  y  ^ 

2.  Simplify  the  following  expressions : 

(1.)   V27Sy^;     (2.)  8(i)*+i(12)*-|(27)*^2(T\)*; 

(3.)  [a6'.(a^')*.(a6*)*.(a6*)*]»;     (4.)  (|/^1)*. 

OIL  ..       «       6aj"— 40      8a;- 10     ^ 

3.  Solve  the  equation  3a; r— --x — r— =2. 


2a;- 1 


9 -2a; 


\/a-4-«  ,  \/a  — 


a^x  /x 

— r^=  V  r 


4.  Solve  the  equation  "^  ^  — "^-|-  —  —   ^    » 

»Jx  0^X  ^    ^ 

5.  What  debt  may  be  discharged  in  a  year  by  paying  |1  tbe 
first  month,  |2  the  second,  $4  the  third,  and  so  on,  each  succeed- 
ing payment  being  double  the  last ;  and  what  will  be  the  \^ 
payment  ? 

6.  Expand  "^  into  a  senes  by  the  method  of  undetermined 
coefficients. 

7.  Expand  (a'— a;')~*  by  the  binomial  formula. 

8.  Solve  the  equation  (if^*z=,c. 


KNTHAXCK    EXAMINATION    PAPKK'S.  ;>/ 

TRIGONOMETRY. 

June,  1879. 

[State  what  text-book  you  have  studied  and  to  what  extent.] 

1.  Find  the  length  of  an  arc  of  16*  in  parts  of  the  radius. 

2.  Make  a  table  of  the  algebraic  signs  of  the  trigonometrical 
Auctions  of  arcs  .terminating  in  each  of  the  four  quadrants. 

3.  Make  a  table  of  the  values  of  the  functions  of  0°,  90*,  180°, 

4.  What  is  the  smallest  angle  that  has  the  same  functions  as 
that  of  420°?  Write  equivalent  expressions  for  the  following: 
C08  (270°— a;),  tan  (360° -aj). 

6,  Given  sin  a=m,  to  iind  all  the  other  functions  of  a,  supposing 
A  an  angle  of  the  second  quadrant. 

6.  Show  that  tan  (a5+46°)  +  tan  («— 46°)  = j-. 

1  ^  van  St/ 

7.  In  a  right  triangle  ABC  given,  A=90°,  AB=246.32,  AC  = 
3BO.07,  to  find  the  angles  B  and  C  and  the  hypothenuse  BC. 

8.  Explain  the  method  of  solving  a  triangle  when  two  sides 
^^d  the  included  angle  are  given. 


TRIGONOMETRY. 

Septembbr,  1879.* 
[State  what  text-book  you  have  studied  and  to  what  extent] 

1.  The  circular  measure  of  a  certain  angle  is  1.5 ;  find  the  cor- 
•■^•ponding  number  of  degrees. 

2.  Explain  the  changes  in  magnitude  and  sign  of  the  trigono- 
*^€trical  functions  of  an  arc  as  the  arc  increases  from  0°  to  360°. 

3.  State  five  fundamental  relations  which  exist  between  two  or 
*^ore  of  the  trigonometric  functions. 

5.  Deduce  the  formula  tan  (a±b)  = z- 

^        '        1  ^tanatan^ 

5.  Given  tan  (45°— 5)  +  cot  (46°  — ft)  =  4;  find  tang  ft  and  give 
^\ie  corresponding  angles  if  you  remember  them. 

6.  A  tower  stands  by  a  river.     A  person  on  the  opposite  bank 
^nds  its  elevation  to  be  60° ;  he  recedes  40  yards  in  a  direct  line 
from  the  tower  and  then  finds  the  elevation  to  be  60° ;  find  the 
Wdth  of  the  river. 

7.  Deduce  the  formula  a'=ft*+^'-"2ftccos  A,  in  which  a,  ft,  c, 
ue  the  sides  of  a  triangle  and  A  the  angle  oppo^it^  tbe  «iv^^  a« 
^fluit  use  hHYB  yon  made  oftbh  formula,  if  any  ? 

8 
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LATIN. 
June,  1879. 

I.  Translate  as  literally  as  possible — 

a.  His  Caesar  ita  respondit :   Eo  sibi   minus  duhitationii 

dari,   quod   eas  res,   quas  legati   Helvetii    coramemorassent, 

memoria  teneret;   atque  eo  gravius  ferre,  quo  minus  merito 

populi  Roman!  aecidissent;  qui  si  allicujus  ;njuriae  sibi  con- 

6  scius  fuisset,  non  fuisse  difficile  cavere. 

h.  Postquam  omnes  Belffarum  copias  in  unum  locum  coactas 

ad  se  venire  vidit,  neqne  jam  longe  abesse  ab  his,  quos  mise- 

rat,  exploratoribus  et  ab  Remis  cognovit,  flumen   Axonara, 

quod  est  in  extremis  Remorum  finibus,  exereituni  transducere 

10  maturavit,  atque  ibi  castra  posuit. 

c.  Ita  commutata  fortuna,  eos,  qui  in  spem  potinndoroio 
castrortmi  venerant,  undique  circumventos  interficinnt  et  e^ 
hominum  millibus  amplius  triginta,  quern  nunterum  barbarcv- 
rum  ad  castra  venisse  constabat,  plus  tertia  parte  interfect*^ 

15  reliquos  perterritos  in  fugam  conjiciunt,  ac  ne  in  locis  quidef^ 
superiorious  consistere  patiuntur. 

d.  Est  autem  hoc  Gallicae  consuetudlnts,  uti  et  viatore 
etiam  invitos,  consistere  cogant,  et,  quid  quisque  eorum"  d 
quaque  re  audierit  aut  cognoverit,  quaerant,  et  merccUores  i 

20  oppidis  vulgus  circumsistat,  quibusque  ex  regionibos  veniant 
quasque  ibi  res  cognoverint,  pronuntiare  cogant. 

e.  Accedebat  hue,  quod  jam  in  concilio  Aeduorum  Dumno-^ 
rix  dixerat,  sibi  a  Oeesare  regnum  civitatis  deferri ;  quod  dic-^ 
tum  Aedui  graviter  ferebant,  neque  reaisandi  aut  deprecandi  ^ 

25  causa  legates  ad  ("aesarem  mittere  audebant.     Id  factum  ex 
suis  hospitibus  Caesar  cognoverat. 

/,  Interim,  confecta  frumentatione,  milites  nostri  clamorem 
exaudiunt:  praecurrunt  equites;  quanto  sit  res  in  periculo, 
30  cognoscunt.  Hie  vero  nulla  munitio  est,  quae  penerritos 
recipiat :  raodo  conscripti  atque  ?/^/^  militaris  imperiti  ad  tri- 
bunum  militum  centurionesque  ora  convertunt:  quid  ab  his 
praecipiatur,  exspectant. 

II.  1.  Decline  minus  (1),  jfumen  (8),  locis  (15). 

2.  Compare  minus  (1),  gravius  (3),  extremis  (9). 

3.  Write  the  synopsis,  active  and  passive,  of  posuit  (10). 

4.  State  the  mood  and  tense  of  the  following :  com-memoras- 
sent  (3),  cogant  ( 1 8),  circumsistat  (20),  praecipiatur  (82). 

5.  Give  the  principal  parts  of  the  following :  aecidissent  (4), 
cavere  (5),  cogfiovit  (8),  conjiciunt  (15),  patiuntur  (16),  coganJt 
(18),  audebant  (26),  praecurrunt  (28),  cognoscunt  (29),  perterritos 
(29),  convertunt  (31),  praecipiatur  (32). 

6.  State  the  construction  of  all  italicized  words. 

T.  Quote  from  the  above  text  an  example  of  oratio  obliqua* 
8.  Convert  into  oratio  directa  the  example  quoted  in  answer 
to  question  seventh. 
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LATIN. 

«Sbptembeb,  1879. 

•   Translate  as  literally  as  possible — 

a.  Quibus  rebus  cognitis,  quum  ad  has  susjiiciones  certis- 
simae  res  accederent,  quod  per  fines  Sequanorum  Helvetios 
transduxisset,  quod  obsides  inter  eos  dandos  curasset,  quod  ea 
omnia,  non  modo  injtcssu  suo  et  civitatis,  sed  etiam  inscien- 

^  tibus  ipsis,  fecisset,  quod  a  magistratu  Aeduornm  accusaretur, 
satis  esse  causae  arbitrabatur,  quare  in  eum  aut  ipse  animad- 
verteret,  aut  civitatem  animavertere  juberet. 

b.  Pro  his  Divitiacus  facit  verba:  Bellovacos  orani  tempore 
in  fide  atque  amicitia  civitatis  AeduaB  fuisse :  impulsos  a  suis 

f>  principibus,  qui  dicerent  Aeduos  a  Caesare  in  serv'itutem 
redactos  omnes  indignitates  contumeliasque  perferre,  et  ab 
Aeduis  defecisse  et  populo  Romano  bellum  intulisse. 

e.  Quorum  adventu  magna  cum  auctoritate  et  magna  cum 
hominum  multitudine  bellum  gerere  conantur.     Duces  vero  ii 

>  deliguntur,  qui  una  cum  Quinto  Sertorio  omnes  annos  fuerant 
summamque  scientiam  rei  militaris  habere  existimabantur.  Hi 
cojisiiettidine  populi  Romani  loca  cape  re,  castra  munire,  com- 
rneatibus  nostros  intercludere  instituunt. 

d,  Itaque  vocatis  ad  se  undique  morcatoribus,  neque  quanta 

>  esset  insulse  magnitudo,  neque  qu8B  aut  quantSB  nationes  incol- 
erent,  neque  quern  usum  belli  haberent  aut  quibus  institutis 
uterentur,  neque  qui  essent  ad  majorum  navium  multitudinem 
idonei  portus,  reperire  poterat. 

e.  His  rebus  cognitis,  Caesar  legiones  equitatumque  revocari 
5  atque  in  itinere  resistere  jubet,  ipse  ad  naves  revertitur :  eadem 

fere,  .quai  ex  nuntiis  littensque  cognoverat,  coram  perspicit, 
sic  ut  amissis  circiter  quadraginta  navibus,  reliqusB  tamen  refici 
posse  magno  7iegotio  viderentur. 
/.  Magnum  ibi  numerum  versuum  ediscere  dicuntur:  itaque 
30  annos  nonnulli  vicenos  in  disciplina  permanent.  Neque  fas 
esse  existimant  ea  litteris  mandare,  quum  in  reliquis  fere  rebus, 
publicis  privatisque  ration ibus,  Graecis  litteris  utantur. 

n.— 1.  Decline  obsides  (3),  magistratu  (b)^verba  (S)y majorum  (22). 

2.  Compare  certissi/fHe  (1-2),  suntmam  (16),  majorum  (22). 

•3.  Write  the  synopsis,  active  and  passive,  o{  dicerent  (10). 

i  Slate  the  mood  and  tense  of  the  following :  accederent  (2), 
^mmt  (10),  poterat  (23),  perspicit  (26),  utantnr  (32). 

5.  Give  the  principal  parts  of  the  following^  accederent  (2), 
McTflf  (7),  redactos  (11),  defecisse  (12),  cofiantnr  (14),  deliguntur 
(15),  incolerent  (21),  reperire  (23),  perspicit  (26),  rejici  (27),  per- 
^nent  (30),  utantur  (32). 

fi.  State  the  construction  of  all  italicized  words. 

7.  Quote  from  the  above  text  an  example  of  oratio  obliqua. 

8.  Convert  into  oratio  directa  the  example  quoted  u\  wiv^^et  \,o 
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LATIN  EXERCISES. 
June,  1879.    • 

1.  The  Belg8B*  are'  in"  armH*. 

2.  Caesar  ascertains*  (that)  the  Belgse  are  in  arms. 

3.  Caesai'  ascertained  (that)  the  BelgaB  were  in  arms. 

4.  Caesar  ascertained :  "  The  Belgae  were  in  arms. 
6.  The  Belgae  drove-out*  the  Ganls. 

6.  The  Gauls  were  driven-out^  by  the  Belgae. 
1,  Caesar  inquired  what*  states*  were  in  arms. 

8.  The  Belgae  descended**  from"  the  Germans". 

9.  When**  Caesar  inquired**,  he  ascertained  (that)  the  Belg» 
were  in  arms. 

10.  When  ("aesar  had  inquired,  he  ascertained  (that)  the  BelgsB 
had  descended  from  the  Germans. 

*  Belgae. 

*in. 

*  arma. 

*  reperire. 


*  expellere. 

**ab. 

'ab. 

*•  Germani. 

*  quis. 

*•  quum. 

*  civitas. 

**  quaerere. 

**  oriri. 

LATIN  EXERCISES. 
September,  1879. 

1.  Caesar  encouraged*  the  minds*  of  the  Gauls*. 

2.  The  minds  of  the  Gauls  were  encouraged  by*  Caesar. 

3.  Caesar  attended  to  this  matter — {literaUy^  "  this'  matter* 
(for)  an  object-of-attention*  to  Caesar"). 

4.  Caesar  promised*  (that)  he  would  attend  to  this  matter. 

5.  Caesar  promised :  "  I  will  attend  to  this  matter." 

6.  Caesar  had  great**  hope**  (that)  Ariovistus  would  put-an-end' 
to  (his)  injuries**. 

7.  Caesar  said**  he  had  great  hope  (that)  Ariovistus  would  pi^^ 
an  end  to  (his)  injuries. 

8.  Translate  sentence  seventh  in  such  a  manner  as  to  illustrate 
direct  statement  {oratio  directa). 


*  confirmare. 

*  res. 

**  spes. 

*  animus. 

'  esse. 

*'  finem  facere. 

*  Gallus. 

*  cura. 

IS    *       *          * 

*•  injuria. 

*ab. 

•  poVUcen. 

**  dicere. 

18. 


\% 


magnuf^. 
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fflSTORY  OF  THE  XJNITED  STATES. 

June,  1879. 

'eBcribe  the  fiettlement  of  Pennsylvania ;  state  what  ezplo- 
and   settlements  were   made   by  the  French  in   North 
3a  prior  to  1760. 

Then  and  from  whom  did  the  United  States  acquire  Lonisi- 
lorida,  Alaska? 

ri-ange  the  following  events  in  the  order  in  which  they 
id,  with  their  dates:  discovery  of  Gold  in  California, 
ion  of  Vermont  to  the  Union,  adoption  of  the  Missouri 
omise,  Lee's  surrender  to  Grant,  war  against  Mexico,  battle 
T  Orleans,  opening  of  Pacific  Railroad. 

ell  what  you  can  of  Jackson's  administration;   of  Van 

6. 


HISTORY  OF  THE  UNITED  STATES. 

Sbptembeb,  1879. 

V^hen,  where  and  by  whom  were  permanent  settlements 
in  North  America  prior  to  1621  ? 

V^hat  was  the  Nullification  Act  ?    What  was  the  Embargo 

live  the  contending  parties  and  the   (approximate)  dates 
e  following    battles :    Trenton,   Gettysburg,  Queenstown, 
Gordo,  Antietam. 

Tell  what  you  can  of  the  administrations  of  John  Adams 
)e,  Pierce. 
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GEOGRAPHY. 
June,  1879. 

1.  Bound  the  state  of  Missouri;  name  three  of  its  largest  cit 
and  tell  how  they  are  situated ;  what  are  the  principal  rivers 
it  or  on  its  borders  ? 

2.  Descnbe  Lake  Michigan ;  tell  what  bays  or  gulfs  open  in 
it ;  what  states  touch  it ;  and  what  are  the  principal  cities  on  i 
shores  ? 

3.  Where  does  the  Columbia  River  rise,  run  and  empty;  an 
what  states,  territories  and  provinces  does  it  touch  ? 

4.  What  countries  or  provinces  and  islands  does  the  Equate 
cross  ? 

6.  Bound  France ;  describe  two  of  its  cities ;  describe  two  < 
its  rivers. 

6.  Where  are  the  following  cities:  Berlin,  Buffalo,  Belfaa 
Buenos  Ayres,  Bremen,  Bombay? 


GEOGRAPHY. 

September,  1879. 

1.  Bound  the  State  of  Texas;  name  two  of  its  more  importai 
cities  and  tell  how  they  are  situated;  what  are  the  princip 
rivers  in  it  or  on  its  borders? 

2.  Where  does  the  Potomac  River  rise,  run,  and  empty ;  wh 
States  does  it  touch ;  what  are  the  principal  cities  on  its  banks? 

3.  Describe  the  Alleghany  Mountains,  their  position  and  coure 

4.  What  countries  does  the  Tropic  of  Cancer  cross  ? 

5.  Where  is  Russia?  tell  what  seas  and  gulfs  touch  its  be 
ders ;  name  three  of  its  cities  and  tell  how  they  are  situate^ 
name  three  of  its  rivers  and  tell  where  they  empty. 

6.  Where  are  the  following  places:  Milwaukee,  Valparait 
Havre,  Damascus,  Sydney,  Tunis? 
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OF  THE 


STATE  BOARD   OF  VISITORS. 


>*»  • 


<>  ths  General  Assembly : 

The  State   Board  of  Visitors  of  the  ShefSeld   Scientific 
School  have  the  honor  herewith  to  transmit,  for  the  use  of  the 
I-i^gislature,  the  fifteenth  Annual  Report  of  the  Governing 
«oard  of  that  institution.     Every  member  of  the  Legislature 
"^ill  doubtless   examine  the  report   suflSciently  to  learn   its 
general  import.     It  will  be  seen  that  the  scope  of  the  educa- 
tional work  which  is  being  carried  on  by  this  School  is  sub- 
^antially  the  same  as  for  the  two  or  three  preceding  years, 
^e  bear  cheerful  testimony  to  the  zeal  and  fidelity  with 
'Which  the  entire  corps  of    teachers    have   discharged  their 
labors.     The  great  value  of  their  work  cannot  be  easily  esti- 
xiiated.    Nowhere  in  the  State,  if  in  the  whole  country,  are 
^he  practical,  working  sciences,  out  of  which  comes  the  com- 
fort, prosperity   and   wealth  of    the  New   England  people, 

Wter  taught  than  here. 

We  call  attention  to  the  Horological  and  ThermometTvo. 

SitteBiiB  which  have  been  established  since  the  last  tc^otV,. 
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The  School  is  in  a  high  state  of  prosperity;  the  number 
of  students  is  largely  increased,  and  there  seems  a  greatet 
desire  to  obtain  the  free  scholarships. 

Intellectual  research  is  extending  more  and  more  into 
those  fields  where  truth  can  be  tested  by  ordeal.  Dogmatism 
is  falling  into  disfavor  and  the  Experimental  Sciences  ar^ 
becoming  more  popular.  These  are  results  which  naturally 
flow  from  that  condition  of  society  in  which  the  largest 
personal  freedom  unites  with  the  widest  liberty  of  opinion 
and  the  most  intrepid  spirit  of  inquiry.  The  Sheffield 
Scientific  School  is  the  outgrowth  of  such  a  condition.  Its 
very  existence  proves  that  ours  is  a  free  government.  Its 
growing  strength  and  prosperity  gives  assurance  that  a  free 
government  cannot  soon  fail.  We  commend  it  to  the  favora- 
ble consideration  of  the  General  Assembly. 

By  order  of  the  Board. 

CHAKLES  B.  ANDREWS, 

Chairman. 


■'a 


1 
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ANNUAL    STATEMENT 


OF  THB 


GOVERNING   BOARD. 


4»» 


In  presenting  their  Fifteenth  Annual  Report  the  Governing 
oard  of  the  SheflSeld  Scientific  School  have  no  changes  of  mo- 
ment to  record.  The  number  of  students  has  increased  materially 
ver  that  of  the  last  year :  but  the  future  alone  can  decide  whether 
^is  is  due  to  accidental  causes,  or  to  the  reviving  interest  in  sci- 
entific studies  which  owes  its  origin  to  the  reviving  prosperity  of 
be  country.  In  the  internal  history  of  this  institution  there  has 
>een  but  little  variation.  The  courses  of  instruction  can  undergo 
)ut  little  alteration,  so  long  as  their  present  means  only  are  at  the 
liBposal  of  the  Governing  Board,  and  improvements,  which  it  is 
iesirable  to  make,  must  be  deferred  to  a  period  when  the  re- 
ources  of  the  School  have  been  increased  sufficiently  to  justify 
heir  introduction. 

It  is  with  regret  that  the  Governing  Board  are  compelled  to 
mention  the  loss  of  one  of  the  warmest  friends  of  the  School,  (he 
ionorable  Oliver  F.  Winchester,  who  died  at  his  residence  in  this 
Uy,  on  Friday  the  tenth  of  December,  1880.  The  attention  of 
^r.  Winchester  was  early  directed  to  the  desirability  of  establish- 
ng  this  department  of  Tale  College  on  a  secure  basis,  and  as  far 
^ck  as  1855  he  subscribed  five  thousand  dollars  towards  the  sum 
^bich  those  interested  in  it  were  then  seeking  to  raise  for  its  en- 
dowment. Nor  did  his  interest  so  early  manifested  ever  abate, 
^^d  in  recognition  of  this  fact  he  was  made  one  of  the  Councillors 
*f  the  School  upon  its  reorganization  in  1869.  More  recently  his 
^gard  for  science  and  scientific  instruction  has  been  signally 
Manifested  by  the  large  gift  he  made  of  land  to  the  College  for 
^be  purpose  of  founding  the  observatory,  which  has  been  called 
^om  his  name.  Though  under  special  trustees  ot  \t^  o^ii,  ^w^ 
^berefore  not  directly  connected  with  the  Scientific  Sc\\oo\,  \\.^ 
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aims  are  in  many  respects  so  alike  that  its  developments  and  growth 
must  necessarily  be  attended  with  more  especial  benefit  to  this 
department  than  to  most  of  those  allied  under  the  name  of  Yale 
College. 

Winchester   Obsebvatory. 

HOROLOGIOAL  AND  ThERMOMETRIO  BuBBAUS. 

1.  The  Horological  Bureau  continues  to  occupy  the  room  in 
North  Sheffield  Hall,  which  it  rents  for  a  computing  and  clock- 
room.  This  room  contains,  besides  a  Bond's  Chronograph,  three 
standard  clocks  of  the  highest  grade,  mounted  on  separate  piers, 
in  closets  with  non-conducting  walls  for  protection  against  sudden 
changes  of  temperature.  These  clocks,  together  with  another  in 
a  room  near  by,  and  the  tower  clock  of  the  City  Hall  (connected 
electrically  with  a  sounder  in  the  clock  room),  are  compared 
daily  and  tested  for  rate  by  observations  made  in  the  special 
observatory  of  the  Bureau.  From  one  of  these — ^the  standard 
mean  time  clock. by  Howard, — the  exact  time  is  regularly  distrib- 
uted by  telegraph  to  various  offices  in  the  city  and  to  the  chief 
railroads  of  the  State.  The  railroads  at  present  thus  directly  i 
served  are  the  New  York,  New  Haven  &  Hartford,  the  Boston 
&  New  York  Air  Line,  the  Connecticut  Western,  the  Connecticot 
Valley,  and  the  Naugatuck.  Other  railroads  obtain  their  time 
from  these. 

The  standard  of  time  adopted  is  that  of  the  meridian  of  the 
New  York  City  Hall,  which  is  slow  of  Boston  11"  46».3,  and  of 
New  Haven  (Hor.  Obs.)  4°*  19».68,  and  is  fast  of  Washington 
12"^'  10«.5. 

The  City  Hall  Clock,  (a  fine  one  by  Howard,  with  Denison 
gravity  escapement  and  a  three  hundred  and  fifty  pound  Ine^ 
curial  two-second  pendulum,)  is  connected,  as  above  stated,  with 
the  clock  room  of  the  Bureau,  and  proves  to  be  comparable  (ot 
steadiness  of  rate  with  standard  astronomical  clocks  of  the  first 
class.     Its  error  is  generally   less  than  one  second,  and  is  not   1 
allowed  to  exceed  two  or  three  seconds  at  a  maximum.     Its  daily    | 
variations  of  rate  are  very  small  fractions  of  a  second.     The  firt^ 
stroke  of  the  bell  marks  the  precise  beginning  of  each  hour— an 
allowance  of  course  being  made  for  the  velocity  of  sound,  of  one 
second  for  every  seventy  rods  that  the  observer  is  distant  from 
the  City  Hall. 
One  of  the-  three  staivdaTA  c\oci\» mciiXhoii^^  ^hove  was  pre*    ; 
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eDted  to  the  Bureau  early  in  the  year  by  its  maker,  Dr.  William 
lillhouse  of  New  Haven,  who  also  gave  many  years  ago  the  fine 
ransit  instrument  by  Troughton,  now  used  in  the  Observatory 
f  the  Bureau.  This  clock  is  of  the  finest  workmanship,  has  a 
Louble  three-legged  Denison  escapement,  and  a  mercurial  compen- 
ation  pendulum  of  the  unusual  weight  of  about  sixty-five  pounds. 
ts  performance  is  very  satisfactory,  though  it  has  not  yet  been 
ally  investigated. 

The  testing  of  fine  watches,  both  for  manufacturers  and  indi- 
iduals,  under  the  regulations  published  in  the  circular  of  the 
bureau,  which  was  given  in  the  last  Report,  has  been  successfully 
arried  on  during  the  year  at  the  vaults  of  the  New  Haven  Safe 
deposit  Company,  where  the  time  pieces  are  deposited  for  safe 
seeping,  and  where  also  there  is  a  chronograph  electrically  con- 
lected  with  the  standard  mean  time  clock  for  facility  in  rating, 
ts  well  as  the  hot  and  cold  closets  for  testing  the  effects  of  tem- 
>erature. 

In  May  and  June  a  systematic  series  of  telegraphic  observa- 
tions was  undertaken  on  several  nights  by  Dr.  Waldo  at  the 
Observatory  of  the  Bureau  and  Prof.  Wm.  A.  Rogers  at  Harvard 
College  Observatory,  for  the  exact  determination  of  the  difference 
of  longitude  between  these  points, — the  observers  interchanging 
places  on  half  the  evenings  to  eliminate  the  effects  of  personal 
equation.  The  Observatory  is  under  obligations  to  the  Director 
of  the  Observatory  of  Harvard  College,  Professor  Pickering,  and 
to  the  officers  of  the  Western  Union  Telegraph  Company,  who  have 
afforded  every  facility  for  the  successful  carrying  out  of  the  lon- 
gitude determination. 

The  reduction  of  the  observations  has  not  yet  been  completed, 
Ht  is  well  advanced. 

Two  students  in  practical  astronomy  have  been  employed  in 
the  computations  and  other  work  of  the  Bureau  during  the  year. 

Neither  the  time  service  nor  the  testing  of  watches,  it  may  be 
proper  to  say,  has  thus  far  proved  as  remunerative  as  the  large 
cost  to  the  Bureau  and  the  acknowledged  benefit  of  these  services 
to  great  public  and  private  interests  would  lead  us  to  expect, 
yet  there  is  reason  to  believe  that  the  importance  of  both  is  grad- 
ually becoming  more  and  more  appreciated,  and  that  ultimately 
they  will  not  fail  of  an  adequate  support. 

The  Time  Service,  especially,  is  of  vital  importance  to  the  r^Al. 
foad  intereBts  of  the  State,  and  through  them  to  tVie  "qiAioVe  ^qtcl* 
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munity,  inaBmuch  as  it  promotes  safety  in  the  running  of  trains, 
and  secures  in  all  places  accurate  and  uniform  time.  It  is  hoped, 
therefore,  that  the  Legislature  of  tlje  State,  in  view  of  the  great 
public  benefit  of  this  service,  will  see  fit  to  relieve  the  observa- 
tory of  the  expense  of  maintaining  it. 

Dr.  Leonard  Waldo  is  the  Astronomer  in  Charge  of  the  Horo- 
logical  Bureau,  and  with  Mr.  William  Beebee  as  assistant,  has 
the  entire  management  of  its  affairs. 

2.  The  Thbbhombtric  Bubbau,  also  in  charge  of  Dr.  Waldo, 
is  another  branch  of  service  undertaken  recently  by  the  Observa- 
tory. Its  organization  and  purpose  are  fully  explained  in  the 
following  published  circular,  which  is  here  inserted  entire. 

CIKCULAR  CONCERNING   THE  VERIFICATION  OF  THERMOMETERS. 

This  Bureau  has  been  established  by  the  Corporation  of  Yale  College^  at  the 
recommendation  of  the  Board  of  Managers  of  the  Winchester  Observatory,  in 
order  to  afford  desired  facilities  for  the  adequate  verification  of  thermometers. 

Thermometers  will  be  received  by  the  observatory  for  the  purpose  of  oompari- 
son  with  the  observatory  standards,  and  certificates  of  comparison  signed  by  the  ^ 
Astronomer  in  charge  wUl  be  issued  with  thermometers  so  compared.    Th( 
certificates  will  contain  a  statement  of  the  corrections  to  be  applied  at  intervala 
of  five  or  ten  degrees  of  the  thermometer  scale  to  cause  it  to  have  the  same  read- 
ing as  the  observatory  standards.    In  general  these  corrections  will  be  e] 
in  tenths  of  one  degree. 

Thermometers  sent  for  verification  must  have  a  name  and  number  engravec= 
upon  them ;  and  thermometers  which  are  not  graduated  on  the  glass  stem  mas— ^  * 
be  of  sufficiently  good  ^Workmanship  to  satisfy  the  observer  in  charge  that  tb-^" 
scale  will  not  suddenly  change  with  reference  to  the  glass  stem  of  the  thermoi 
ter  tube,  with  ordinarily  careful  usage. 

The  Board  of  Managers  have  established  the  following  scale  of  charges  for 
service,  which  includes  certificate : — 

Standard  Meteorological  Thermometers  with  independent 

freezing  point  determination, $2.00 

Standard  Meteorological  Thermometers, 1.00 

Ordinary  Meteorological  Thermometers, 60 

Ordinary  Maximum  Thermometers, «        .76 

Ordinary  Minimum  Thermometers, ,16 

Clinical  Thermometers, ., 60 

There  will  be  a  deduction  of  one-fifth  of  the  above  charges  where  more  th^'' 
eight  thermometers  of  one  kind  are  received  at  the  same  time.     In  the  case  ^ 
clinical  thermometers  the  charge  will  be  four  dollars  per  dosen  when  not  less  thBS 
two  dozen  are  sent  at  the  same  time. 

For  other  thermometers  than  the  above  the  charges  for  verificatioD  will  b^ 
fumiBbed  on  application. 
The  letter  of  advice  accompanying  iYi«Tmomc>\i^T^  «»qNi  V$i  ^^i^fifiaiion  ahovi^ 
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oontain  the  maker's  name,  the  nmnber  of  each  thermometer,  and  full  directionB 
for  reehipmeni. 

All  proper  precautions  are  taken  by  the  Board  of  Managers  to  guard  against 
loss  or  injury ;  but  as  it  is  manifestly  inexpedient  that  a  University  Corporation 
should  be  responsible  for  property  in  its  care  for  such  a  purpose,  it  is  to  be  under- 
stood that  aU  risks  are  assumed  by  the  person  sending  the  thermometers. 

LEONARD  WALDO, 

AB^ronomsr  tn  Charge. 

Approved  and  ordered  to  be  published  by  the  Board  of  Managers  of  the  Win- 
ohester  Observatory. 

C.  S.  Lyman,  President.  H.  A.  Nbwtok,  Secretary. 

^ew  Haven,  Oonn.,  June  1,  1880. 


Statistics  show  that  several  thousand  thermometers  of  refined  construction,  and 
Sradnated  on  the  stem  to  0°.2  F.  or  thereabouts,  are  annually  procured  by  the 
ixiedical  practitioners  of  our  country  alone  for  physiologrical  researches  and  daily 
1>Tactice.  The  majority  of  these  thermometers  are  newly  made  (within  six  months), 
^nd  their  verification  depends  on  inferior  (from  the  scientific  standpoint)  ther- 
CDometers  in  the  hands  of  individual  makers.  It  is  needless  to  say  that  the  read- 
ings of  such  thermometers  have  little  value  in  indicating  the  true  temperature  of 
^  patient,  or  affording  data  in  cases  which  the  physician  wishes  to  describe  in 
I>riDt. 

The  makers  of  thermometers  in  our  country  have  been  in  general  content  to 
"Use  for  their  standards,  thermometers  which  have  not  been  recently  compared  at 
&  foreign  observatory  or  with  some  more  easily  accessible  instrument  in  which 
thej  place  confidence,  in  the  hands  of  a  friendly  neighbor.    Thus  it  happen^  that 
many  thousand  American  elinical  thermometers  have  been  sold,  which  do  not 
depend  upon  a  oomparision  with  a  recognized  standard  for  their  scale  reading^.  • 
1*be  result  ha?  been  that  the  American  instruments  have  suffered  in  the  estima- 
tion of  scientific  practitioners.    This  is  not  so  much  the  fault  of  the  American 
makers  as  their  misfortime  in  not  having  the  same  facilities  offered  them  by  the 
properly  equipped  observatories  this  side  of  the  water,  which  their  favored  com- 
petitors enjoy  abroad. 

The  meteorological  observers  in  this  country  have  now  no  common  standard  of 
^asj  access ;  and  it  seems  eminently  proper  that  the  observatory  should  under- 
take to  be  useful  to  the  medicdl  profession  and  the  meteorologists  in  this  country, 
^d  afford  the  means  of  comparison  desired.    With  this  end  in  view,  the  observa- 
tory has  accepted  the  aid  of  the  Board  of  Directors  of  the  Baehe  Fund  of  the 
National  Academy  in  obtaining  the  standards  of  the  foreign  observatories,  and 
W  made  provision  for  the  constant  determination  of  the  errors  of  the  standards 
themselves. 

In  order  to  encourage  the  manufacture  of  thoroughly  seasoned  thermometers 
^  physicians'  use,  the  observatory  wiJi  receive  from  the  ma\LQt«  \2[iQiTcvo\si^\Ax 
^^whic^iMFe  been  numbered  but  not  graduated,  and  yrVVV  ee«L\  €»^^^X^3^^^^^^ 
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boxes  in  such  a  manner  that  they  can  onljr  be  opened  by  breaking  the  eeala. 
After  not  less  than  one  year  the  boxes  may  be  opened  by  an  observatory  officer, 
and  in  the  certificates  of  verification  furnished  with  these  thermometers  the 
length  of  time  they  have  been  under  the  observatory  seal  will  be  stated.  The 
observatory  charge  for  recording  and  sealing  such  thermometers  will  be  $1.00 
per  hundred,  and  makers  desiring  to  avail  themselves  of  this  privilege  will  send 
such  boxes  to  the  observatory  for  sealing. 

The  observatory  will  make  arrangements  with  hospitals  and  other  institutions 
using  a  number  of  thermometers,  for  the  systematic  examination  at  stated  inter- 
vals of  all  thermometers  in  their  use.  Such  an  arrangement  predudes  errors 
arising  from  the  use  of  newly  made  instruments  which  have  been  verified,  but 
whose  scales  have  not  yet  attained  an  approximately  permanent  position. 

Ordinary  and  clinical  thermometers  are  returned  within  three  days  from  the 
time  of  their  reception,  if  the  observatory  charges  for  verification  are  remitted  with 
the  thermometers. 

In  case  they  are  not  so  remitted,  they  are  payable  upon  notification  by  the 
observarory  that  the  thermometers  are  ready  to  be  returned. 

Dealers  and  manufacturers  furnishing  satisfactory  references  to  the  observatory 
may  open  an  account,  to  be  settled  quarterly,  beginning  with  January  I  of  each^ 
year. 

The  Thermometric  Bureau  is  under  the  immediate  charge  of  Dr.  Leonard  Waldo  . 
The  observatory  also  receives  the  advice  of  Professor  J.  Willard  .Gibbs  and  Pro- 
fessor Arthur  W.  Wright  in  regard  to  problems  connected  with  thermometry. 


Notice. 

To  insure  the  safe  transmission  of  thermometers  by  express,  they  should 
packed  in  two  boxes,  one  inside  the  other,  and  the  space  filled  with  cotton-i 
or  its  equivalent     Single  clinical  thermometers  may  be  packed  in  wooden  box« 
and  sent  by  mail.    New  York  makers  desiring  to  send  thermometers  by  hi 
may  do  so  by  leaving  them  with  Lockwood's  private  express,  care  Oelschlaeg^^ 
Bros.,  162  William  Street    The  P.  0.  Address  of  the  Observatory  is  Box  8! 
The  Office  is  at  89  Orange  Street,  to  which  all  packages  may  be  directed. 
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The  following  pieces  of  apparatus  are  also  in  use  in  the  ther- 
mometric  work : 

1.  A  Crouch  microscope  comparator.  2.  A  pair  of  microscopes 
provided  with  eye-piece  micrometers,  and  objectives  of  four  inch 
equivalent  foci  by  Beck.  3.  A  small  vertical  cathetometer  by 
Wm.  Grunow,  graduated  to  single  millimeters,  the  vertical  motion 
being  220"°*  and  the  telescope  having  an  eye-piece  micrometer  by 
Rogers.  4.  A  superior  standard  barometer,  "  Jas.  Green,  N.  Y., 
957,"  with  half-inch  mercury  column  and  reading  to  0.001  inches. 
5.  A  freezing-point  apparatus  of  two  liters  capacity,  consisting  of 
a  tinned  iron  vessel  within  another,  the  space  between  them  filled 
with  cotton-wooL  6.  A  boiling-point  apparatus  constructed  of 
brass  after  the  plan  of  Regnault.  7.  An  improved  boiling-point 
apparatus  constructed  entirely  of  glass.  8.  An  elaborate  appara- 
tus of  brass  for  accurately  and  rapidly  comparing  clinical  ther- 
mometers, in  a  suitable  water  bath. 

Six  hundred  thermometers  have  already  been  care^ly  tested 
in  the  few  months  since  the  work  was  commenced,  and  the  con- 
stantly increasing  demand  for  this  service  gives  promise  that  it 
will  prove  highly  beneficial  alike  to  the  medical  profession  and  to 
the  science  of  the  country. 


Public  Lectures. 

The  fourteenth  annual  course  of  lectures  to  mechanics  and  others 
was  given  during  the  past  year  in  the  lecture  room  in  North 
Sheffield  Hall.  The  lecturers  and  the  subjects  are  indicated  in 
the  following  program : 

I.  Thursday,  Feb.  6.— Hybridism.  Prof.  Daniel  C.  Baton. 


II.  Tuesday, 

III.  Thursday, 

IV.  Tuesday, 

V.  Thursday, 
VI.  Tuesday, 
VII.  Thursday, 


(k 


it 


i( 


(i 


(( 


10. — Christian  Iconography;  illustrated  from 

Amiens  Cathedral.  Prof.  D.  Cady  Eaton. 

12.— Dogs.  Prof.  Brewer. 

1 7. — The  Heroic  Element  in  Historical  Persons 

and  Eras.  Prof.  Pished 

19.— The  Story  of  a  Light  House.  Prof.  DiiBoi*. 

24.— Tellmg  the  Time.  Dr.  L.  Waldo- 

2H. — Adulteration  of  Foods.  Prof.  Johnson. 


VIII.  Tuesday,  Mar.    2.— Nutrition. 


Mr.  R.  H  Chittenden. 


IX.  Thursday, 

X.  Tuesday, 
XI.  Thursday, 

Xir.  Tuesday, 


t( 


it 


it 


4. — The  Culture  and  Preparation  of  Tea. 

Prof.  S.  WellB  Williams. 
9. — Fundamental  Ideas  in  Mechanics.  Dr.  Skinner- 

11.— The  Giant  Cephalopoda  or  "  Devil-fish  " 

of  the  North  Atlantic.  Prol  Verrill. 

]g. — ^Modern  Samt«rj  ^x^iioft.  Prof.  Brew©'- 
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LeCTUBBS    on   MiLlTABY   SciBNCS. 

A  course. of  Lectures  on  Military  Science,  by  officers  of  the 
r.  S.  Engineering  School,  at  Willet's  Point,  was  delivered  in 
Torth  Sheffield  Hall  as  a  pait  of  the  instruction  in  the  School 
uring  the  second  term  of  the  academic  year  1879-80,  The 
rder  and  subjects  of  the  Lectures  were  as  follows : 

L  Monday,  Feb.  23. — Strategy  and  Grand  Tactica. 

Lieut.  G.  McC.  Derby,  U.  S.  Engineers. 
XL  Friday,       "    27. — Logistics.  Lieut.  James  L.  Lusk,  U.  S.  Engineers. 

III.  Monday,  Mar.    1. — Small  Arms  and  their  influence  on  Tactics. 

LieuL  W.  M.  Black,  U.  8.  Engineers. 

TV.  Friday,        "       6.— Artillery.  Capt  J.  B.  Quinn,  U.  S.  Engineers. 

V.  Monday,      "       8. —Fortification.  Capt.  A.  M.  Miller,  U.  S.  Engineers. 

YI.  Friday,       *'     12.— Torpedoes.         General  H.  L.  Abbot,  U.  S.  Engineers. 

Additions  to  the  Zoological  Collections. 
A.  E.  Yerbu.l,  Curator ;  J.  H.  Emebtok,  Assistant 

During  the  past  year  the  most  important  of  the  additions  to 
be  Zoological  collections  have  been  due  to  the  codperation  of  the 
urator  with  the  U.  S.  Fish  Commission,  as  in  previous  years,  in 
he  exploration  of  the  sea-bottom  along  our  coasts. 

The  head-quarters  of  the  Commission  were  at  Newport,  R.  I., 
his  season,  and  the  dredging  and  trawling  was  carried  on  from 
bat  point  over  a  wide  area,  both  in  the  shallower  waters  and  south- 
'"ard  to  the  distant  banks,  from  70  to  115  miles  off  shore,  and  to 

depth  of  600  fathoms,  with  very  great  success. 

This  year  the  new  steamer  "  Fish  Hawk,"  of  480  tons,  built 
nd  fitted  expressly  for  the  scientific  work  of  the  Fish  Com  mis- 
ion,  was  employed  in  these  explorations.  The  commander, 
-•ieut.  Z.  L.  Tanner,  U.  S.  N.,  also  made  another  trip,  after  the 
^gular  work  of  the  season  was  over,  to  the  deep-water  off  the 
aouth  of  Chesapeake  Bay,  with  excellent  results.  The  very  ex- 
ensive  and  valuable  series  of  Invertebrata,  obtained  during  these 
'xplorations,  as  well  as  numerous  collections  contributed  to  the 
^ish  Commission  by  tlve  bank  fishermen  of  Gloucester,  Mass.,  have 
Ul  been  sent  to  the  Museum  to  be  elaborated  and  reported  upon, 
ind  eventually  to  be  distributed. 

Mr.  A.  Agassiz  has  sent  to  the  curator  and  Professor  S.  I. 
Smith,  for  elaboration,  the  Cephalopoda,  Crustacea  and  Anthozoa 
obtained  by  him  while  exploring  the  bottom  beneatli  \iv^  Vj^xjM 
Stream,  along*  the  17.  S.  Coasts  this  season,  on  the  Coa%\»  ^xiTNeN 
Gainer  ''Blake.'' 
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These  several  collections  are  not  only  very  large  and  interest- 
ing, but  they  contain  large  numbers  of  genera  and  species  wholly 
unknown  before,  as  well  as  very  many  others  that  are  new  to  our 
coast. 

In  these  explorations,  this  season,  the  curator  was  assisted 
especially  by  Mr.  Richard  Rathbun,  Mr.  Sanderson. Smith,  and 
Mr.  J.  H.  Emerton.  Messrs.  B.  F.  Koons  and  E.  A.  Andrews  of 
this  School,  also  joined  our  party,  and  were  very  useful  assistants. 

Professor  S.  I.  Smith  has,  as  usual,  taken  charge  of  the  Crus- 
tacea, and  has  very  thoroughly  revised  the  Decapoda  of  northern 
New  England.  He  has  prepared  for  publication  in  the  Pro- 
ceedings of  the  National  Museum  accounts  of  the  numerous  new 
and  strange  forms  of  Crustacea  obtained  in  deep-water,  off  onr 
coast.  He  has  also  revised  certain  groups  of  the  Amphipoda,  and 
printed  the  results  in  the  Transactions  of  the  Connecticut  Acad- 
emy, Vol.  IV.  Mr.  Oscar  Harger  has  printed  in  the  report  of 
the  U.  S.  Commissioner  of  Fish  and  Fisheries,  an  extended  mon- 
ograph of  the  Isopoda  of  New  England,  upon  which  he  has  for 
several  years  been  engaged.  Mr.  E.  B.  Wilson  has  printed,  in 
the  same  report,  his  monograph  of  the  Pycnogonida  of  New  Eng- 
land. The  curator  has  published,  in  the  Trans.  Conn.  Acad.,  Vol 
v.,  the  first  part  of  a  monograph  of  the  New  England  Cephalo- 
poda, including  all  the  gigantic  species  hitherto  discovered ;  the 
second  part  of  this  work  is  now  printing.  He  has  also  printed  more 
or  less  detailed  accounts  of  the  most  interesting  forms  of  MoUusca 
and  Echinoderms  obtained  in  deep-water  off  our  coast,  in  the  Ameri- 
can Journal  of  Science,  and  in  the  Proceedings  of  the  National 
Museum.  These  several  reports  are  all  based  on  specimeAs  in  the 
Yale  Museum,  and  are  profusely  illustrated.  They  represent  an 
important  part  of  the  scientific  work  done  in  the  Museum  daring 
the  past  and  previous  years.  Mr.  J.  H.  Emerton,  in  addition 
to  his  ordinary  duties,  has  made  large  numbers  of  excellent 
drawings  to  illustrate  some  of  the  reports  referred  to  above,  and 
for  others  now  in  progress. 

Mr.  Sanderson  Smith  and  Mr.  Richard  Rathbun  have  been 
employed  in  the  Museum  during  a  part  of  the  year,  at  the  expense 
of  the  U.  S.  Fish  Commission,  to  aid  the  curator  in  working  np 
the  large  amount  of  material  that  has  accumulated  in  our  store' 
rooms. 

Miss  K   J.   Bush    has    been  employed    in    completing  and 
copying  the  permanent  cataXogvxft^,  Vii  ^«T\Jwa%  libels  for  thoa® 
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>eciineDS  that  are  on  exhibition,  and  in  other  clerical  duties.     Her 

ork  has  been  done  very  carefully  and  is,  in  all  respects,  highly 

tisfactory.     Mr.  E.  H.  Hawley,  during  the  first  part  of  the  year, 

•ntinued  the  mounting  of  the  specimens  of  shells  and   other 

vertebrates  in  the  Museum.     But  this  work  has  been  discontin- 

d  for  want  of  funds. 

Aside  from  the  large  collections  of  the  U.  S.  Fish  Commission, 

ferred  to  above,  the  following  have  been  received : 

Gardiner  Morse,  Jr.,  Oammarua  fasciatvSy  Mumford,  N.  Y. 

Robt.  T.  Morris,  living  puffing  adder. 

Edw.  E.  Brewster  (S.  S.  S.  1878),  nest  and  eggs  of  woodcock, 

)mwall,  Conn.,  collected  April  24,  1879. 

Mrs.  M.  C.  Reid,  New  Haven,  a  starfish   {Asterias  Fbrbesii)^ 

Lth  eight  arms  (  a  monstrosity),  from  Bridgeport. 

Publishers  of  Evening  Register,  New  Haven,  an  ermine,  col- 

cted  by  Fred.  Hotchkiss,  in  Woodbridge. 

G.  W.  Canfield  (S.  S.  S.  1878),  eggs  of  JRana  si/lvatica^  taken 

larch  18,  at  Westerly,  R.  L 

Col.  6.  L.  Febiger,  rare  land  shells,  from  Louisiana. 

Capt.  Davis,  Stony  Creek,  squilla  and  young  lobster. 

Mrs.  E.  A.  Brown,  barnacles  from  bottom  of  vessel 

Geo.  W.  Potter,  E.  Haven,  living  copper-head  snake  {Ancis- 
'^odon  contortrix)y  and  two  living  black  snakes,  East  Haven. 

Adrian  Ohule,  living  puffing  adder. 

Wm.  G.  Daggett  (Y.  C),  living  snapping  turtle. 

0.  W.  At  water,  living  water-snake  {Tropidonotus  aipedon), 

B.  F.  Koons  (S.  S.  S.),  eggs  of  wood  turtle  (Olyptemys 
^nmUpta)^  and  spotted  turtle  {Nanemys  guttata)^  New  Haven. 

C.  M.  Crouse  (S.  S.  S.),  living  striped  snake  and  two  mbles 
[^calops  ciquaticus)^  from  New  Haven ;  craw-fish.  Central  New 

yort 

E.  V.  Reynolds  (S.  S.  S.),  a  miscellaneous  collection,  from  New 
Haven,  from  Nassau,  W.  I.,  etc. 

Prot  A.  E.  Verrill,  brown  snake  (Storeria  Dekayi);  milk-snake 
(Ophioboltis) ;  nest  and  eggs  of  vireo;  large  fiddler-crabs  ( Oekm- 
^U9  minax)j  Annelids,  etc.,  from  New  Haven. 

E.  A.  Andrews  (S.  S.  S.),  spotted  turtles  {Nanemys  guttata)^ 
^ew  Haven. 

R.  C.  Ballard  (S.  S.  S.),  collection  of  fossils. 

James  Snedeker,  New  Haven,  a  wood  turtle  (^Glyptemya  w- 

•«4pto),  Bnd  nest  with  eggs  of  marsh  wren. 
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C.  D.  Hall,  orange  file-fish,  from  Madison. 

W.  F.  Lane,  Wallingford,  little  auk  {Mergulus  aUe)y  from  Guil- 
ford. 

J.  H.  Emerton,  a  mole  {Scolaps  aquaticus)^  New  Haven ;  Budi- 
branch  mollusca  from  Salem,  Mass. 

Horace  Bowman,  New  Haven,  cluster  of  oysters  on  a  living 
quahog  clam,  orange  file-fish,  rudder-fish,  and  other  fishes,  New 
Haven. 

John  G.  Brady  (Y.  C.  1874),  sea-pen  {VerriUia  Blakei),  from 
Alaska. 

Samuel  W.  Williston,  a  valuable  collection  of  named  Diptera 
from  Connecticut  and  California ;  rare  birds'  eggs,  from  Rockj 
Mountains. 

John  Pardee,  living  alligator  from  Florida. 

R.  S.  Griswold,  living  alligator  from  Florida. 

Josephus  Rice,  salamanders  (Desmognathus  fucus)^  from  North 
Haven. 

Adam  Herman,  New  Haven,  star-nosed  mole,  mounted,  and 
monstrous  frog,  with  double  hind  legs. 

W.  J.  Comstock  (S.  S.  S.  1879),  toad  from  Hamilton  Inlet,  Lab- 
rador. 

Prof.  E.  S.  Dana,  snakes  from  St.  Johns  River,  Florida. 

Prof.  J.  K.  Thacher,  larvsB  of  lamprey  eeL 

Richard  Westbrook,  hoary  bat  (Lasiurus  cinereus)^  from  New 
Haven. 

National  Museum,  Washington,  D.  C,  coach-whip  snake  and 
king-snake,  from  Florida. 

Mrs.  Chas.  Ives,  New  Haven,  several  sponges  and  a  rare  coral 
(Eu9milia)y  from  Nassau. 

John  Booth,  New  Haven,  monstrous  flask-shaped  hen's  egg. 

Anonymous.     Red-throated  diver,  mounted,  from  Alabama. 

Small  collections  of  insects  have  been  received  from  S.  B.  Cocki, 
W.  Van  Name,  Forest  Shepard,  F.  S.  Smith,  Dr.  H.  Van  Hoosear, 
Geo.  B.  Lobdell,  Jr.,  and  others. 

Annivbrsabt. 

The  Exercises  of  the  Graduating  Class  were  held  in  North 
Sheffield  Hall  on  the  evening  of  Tuesday,  June  29,  1880.    The 
candidates  for  degrees  with   the   subjects  of  their  graduation 
theseB  are  given  in  the  foWowva^  schedule.    Those  marked  witb 
an  asterisk  were  read  in  the  ^j\eivvT\^. 
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CIYIL  BNGINBEB8.    (3) 

^wiOHT  Rdwabb  Pisrob,  Ph.B.,  South  Bethlehem,  P<i,    Design  for  an  Iron  Rail- 

roHd  Bridge. 
Sben  Jenkings  Ward,  Ph.B.,  MaraetUes,  lU.    A  Review  of  the  Glascow  Steel 

Bridge.       , 

DYNAMIC  BNGINEBB.    0) 

bousTus  James  Bmebt,  Ph.B.,  Bangor,  Me.  The  More  Important  Principles 
which  should  Govern  the  Design  and  Oonstruction  of  the  Steam  Engine. 

BACHELOBS  OF  PHIL080PHY.    (43) 

)aniil  Stdnet  Applbton  (Select),  New  York  City.  On  the  United  States  life- 
Saving  Service. 

^RLBS  RuFUS  Atres  (Select),  WoodmorU.    On  Agricultural  Underdrainage. 

Cables  Backus  Ball  (Oivil  Engineering),  New  Haven.  On  the  American  En- 
gineering Contract  STStem. 

'06ER8  Clark  Ballard  (Chemistry),  Louisville,  Ky.  A  Method  of  Analysis  for 
the  Lead  Furnace  Slap^s. 

AHST  Banning  Bradford  (Dynamic  Engineering),  WUminfftou,  Del.  On  the 
Determination  of  the  Mechanical  Equivalent  of  Heat 

Barrt  Osborn  Carrington  (Dynamic  Engineering),  New  Haven.  On  the  Steam 
Injector. 

)SSPH  Arthur  Chanuti  (Chemistry),  New  York  CUy.  On  Thomas  and  Gil- 
christ's Process  for  Dephosphorizing  Iron. 

ROBOB  Huntington  Clark  (Civil  Engineering),  Nonoich.  A  Review  of  the 
Magnetic  Iron  Ore  Mines  of  Morris  County,  N.  J. 

Kthur  Baylies  Coffin  (Biology),  Edgartowr^.Masa.  On  the  Circulatory  System 
of  the  Dog. 

t>WARD  Allen  Colby  (Chemistry),  8t  Johnshwry,  VL  On  the  Separation  of 
Manganese  from  Calcium  and  Magnesium. 

"rank  McAlpine  Collin  (Select),  Penn  Yan,  N.  Y.  On  the  Tenure  of  Land  in 
Ireland. 

Ubles  Mabie  Crouse  (Natural  History),  Syracuse,  N.  Y.  On  the  Structure  of 
Scolopendrium  vulgare. 

Urlss  Thompson  Dodd  (Dynamic  Engineering),  West  Meriden.  On  Fuel  and 
its  Combustion  in  relation  to  Steam  Boilers. 

BTHUR  Dodge  (Dynamic  Engineering),  Stamford.    On  Superheated  Steam. 

BoiCAS  Edward  Doolittle  (Biology),  Onarga,  lU.  On  the  Circulatory  System 
of  the  ^had. 

AOOB  Edward  Emery  (Select^  Fair  Haven.  Ot\  the  Acquisition  and  Distribu- 
tion of  the  Public  Lands  of  the  United  States. 

^^BOSGE  Edward  Goodspeed  (Select),  East  Haddam.  On  the  Population  of  the 
IToited  States. 

JoHi  Warren  Hardenberoh  (Civil  Engineering),  Jersey  City,yN.  J.  A  Review 
of  the  Metropolitan  Elevated  Railroad. 

^^wna  Matnard  Higginson  (Select),  Newburgh,  N.  Y.  On  the  Contributions  of 
Professor  Cairnes  to  Political  Economy. 

•WiLnni  Hitchoogk  (Biology),  Cheshire.    On  the  Nervous  System  ol  I)umict\jiVtti 
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Theodore  Lanahan  Hooper  (Dynamic  Engineering),  BaUimore^  Md.    A  DIb* 

cussion  of  Slide  Valves  by  means  of  Zeuner's  Valve  Diagrams. 
Colin  Macrae  Inoersoll  (Dynamic  Engineering),  New  Haven.    On  the  Trov- 

bridge-Mather  Automatic  Boiler. 
Martin  Edward  Jensen  (Chemistry),  Cleveland^  0,    Analysis  of  Cymatolite. 
♦David  Brown  Lewis  (Civil  Engineering),  Ulica,  N.  7.    On  the  Belgian  System 

of  Cable-Towing  as  used  on  the  Erie  Canal. 
Ernest  TnaopHiLns  Liefeld  (Select),  New  Haven,    On  the  Treatment  of  Crimi- 
nals. 
♦WiLLBY  Solon  MgCrea  (Select),  Chicago^  lU.    On  the  Problem  of  Traneporta- 

tion. 
John  Moorhead  (Chemistry),  PitUibwrg,  Pa.    On  the  Best  Volumetric  Methods 

of  Determining  Iron. 
*Carl  Eugene  Munger  (Biology),  Watertown.    On  the  Digestive  System  oiBu- 

canion  constrictor. 
Edward  Butler  Needham  (Biology),  Hartford.    On  the  Respiration  of  the  Frog 

{Rana  fontinaUa). 
George  Benjamin  Phelps  (Biology),  Watertown^  N.  7.  ,0n  the  Rate  of  Blimina-    ; 

tion  of  Arsenic  by  the  Elidneys. 
♦Dwight  Porter  (Civil  Engineering),  Hartford.    On  Storage  Reservoir,  No.  2,  at 

Farmington,  Conn. 
Edward  Freeman  Porter  (Select),  Stowe,  Vt    On  the  Effect  of  Machinery  on    i 

Wages. 
Edward  Vilbttb  Reynolds  (Natural  History),  Chicago,  JU.    On  the  Appendages 

of  the  Hermit  Crab  (Eupagurtu  poUtcaris). 
♦Edwin  McNeil  Rogers  (Dynamic  Engineering),  Central  Oityj  OoL    Design  for 

a  Gravity  Road. 
George  Bliss  Rogers  (Select),  Lexington,  Mass.    On  Rent 
Edward  Rupert  Sargent  (Select),  New  Haven.    On  the  Panic  of  1873. 
William  Bartlett  Schopibld  (Dynamic  Engineering),  West  Pointy  N.  7.    On  the 

History  of  the  Locomotive  Steam  Engioe. 
Henry  Starkweather  (Dynamic  Engineering),  New  Haven.    On  the  Value  of 

the  Condenser  in  the  Economy  of  Fuel. 
Adrian  Rows  Wadsworth  (Civil  Engineering),  Fa/rmingUm.    On  the  Hartford 

Sewage  System. 
WiLLLUi  Candee  Warren  (Select),  Bt^ffdh,  N.  7.    On  the  Signal  Service  of  the 

United  States. 
Adolph  Frederic  Wehner  (Dynamic  Engineering),  New  Haven.    On  the  Mag- 
neto-Electric Machine. 
George  Goodwin  Williams  (Select),  Glastonbury.    On  the  Suppression  of  tb® 

Theater  during  the  Reign  of  Charles  I. 


ANNUAL  STATEMENT.  19 

Prizes. 
Dwing  prizes  were  awarded  during  the  year : 

CLASS  OF  1»80. 

1  in  German,  the  prize  awarded  to  Frank  MoAlpinb  Collin,  with 
le  mention  of  George  Huntington  Clark  and  Ernest  Theophilus 

• 

in  French,  the  prize  awarded  to  Dwight  Porteb. 

in  Civil  Engineering,  the  prize  awarded  to  Dwight  Porter. 

class  of  1881. 

;  in  the  Maihematica  of  Junior  Year,  the  prize  awarded  to  William 
Wood,  with  honorable  mention  of  George  Frederick  Bosworth, 
en  Yow,  and  Wilus  Benton  Wright. 

class  of  188S. 

in  aU  ihe  Studies  of  Freshman  Year,  the  prize  divided  between  Harrt 
iSET  and  Frank  Judson  Lambert. 

!  in  German,  the  prize  divided  between  Fkederiok  William  LaForgb 
iMAN  Smith  Latham,  with  honorable  mention  of  Keb  Yung  Chun. 
!  in  Mathematics,  the  prize  divided  between  Harry  Weir  Casey  and 
TuDSON  Lambert. 

!  in  Physics,  the  prize  awarded  to  Harry  Weir  Caset. 
J  in  Chemistry,  the  prize  awarded  to  Frank  Judson  Lambert. 
s  in  Descriptive  Geometry,  the  prize  divided  between  Harry  Wbir 
nd  Frank  Judson  Lambert. 

2  in  English  Composition,  tirst  prizes  awarded  to  Henry  Jonathan 
Harry  Weir  Casey,  James  John  Drummond,   Robert  Ogden 

Frederick  William  La  Forge,  and  Sheldon  Elton  Minor  ;  second 
0  Nathan  Gross  Bozeman,  Alexander  Bryan  Johnson,  Norman 
lATHAM,  and  Lewis  Valentine  Pirsson. 

class  of  1888. 

Entrance  Exajnination,  the  prize  awarded  to  John  Alpheus  Allen, 
ven.    Prepared  at  the  Hillhouse  High  School,  New  Haven. 


PROGRAMME   OF  STUDIES, 


AND 


OA.TA.IL.OGTJE, 


FOR  THE  COLLEGE  YEAR   1880-81. 


CALENDAR 


1880. 

16  Sept 

Thursday, 

First  Term  begins. 

23  Dec. 

Thursday, 

First  Term  ends. 

1881. 

Winter  Vacation  of  three  weeks. 

13  Jan. 

Thursday, 

Second  Term  begins. 

13  April, 

Wednesday, 

Spring  Recess  begins. 

20  April, 

Wednesday, 

Spring  Recess  ends. 

28  June, 

Tuesday, 

Meeting  of  Appointing  Board 

28  June, 

Tuesday, 

Anniversary. 

29  June, 

Wednesday, 

Ck)mmencement 

30  June, 

Thursday,       ) 
Friday,  Sat.,  ) 

Examination  for  Admission. 

1,  2  July, 

Summer  Vacation  of  eleven  weeks. 

13,  14  Sept. 

Tues.,  Wedn., 

Examination  for  Admission. 

15  Sept. 

Thursday, 

First  Term  begins. 

22  Dec. 

Thursday, 

First  Term  ends. 

ABBREVIATIONS. 

8.  H. Sheffield  HalL 

N.  8.  H.        •        •        -        -  North  Sheffield  HalL 

TB. Treasury  Building. 

D. Durfee  College. 

F. Farnam  College. 

B. East  Divinity  Hall. 

w. West  Divinity  Hall. 

p.  M. Peabody  Museum. 

A. Absent  on  leave. 


In  the  buildings  belonging  to  the  Sheffield  Scientific  School,  the  rooms  duiD' 
bered  from  1  to  21  are  in  Sheffield  Hall ;  from  26  to  68  in  North  Sheffield  Hall 


CORPORATION. 


PRESIDENT. 

Rev.  NOAH  PORTER,  D.D.,  LL.D. 

FELLOWS. 

His  Excellency  CHARLES  B.  ANDREWS,  LL.D.,  Litohpield. 
His  Honor  DAVID  GALLUP,  Plainfibld. 
RE\r.  LEONARD  BACON,  D.D.,  LL.D.,  New  Haven. 
Ret.  THEODORE  D.  WOOLSEY,  D.D.,  LL.D.,  New  Haven. 
Rev.  HIRAM  P.  ARMS,  D.D.,  Norwich  Town. 
Rev.  GEORGE  J.  TILLOTSON,  M.A.,  Wetherspield. 
Hon.  ALPHONSO  TAFT,  LL.D.,  Cincinnati,  0. 
Rev.  AMOS  S.  CHESEBROUGH,  M.A.,  Durham. 
Rev.  MYRON  N.  MORRIS,  M.A.,  West  Hartford. 
Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  City. 
Hon.  WILLIAM  B.  WASHBURN,  LL.D.,  Greenfield,  Mass. 
Rev.  SAMUEL  G.  WILLARD,  M.A.,  Colchester. 
Hon.  henry  B.  HARRISON,  M.A.,  New  Haven. 
Rbv.  JOSEPH  W.  BACKUS,  M.A.  Roobiville. 
Rev.  CHARLES  RAY  PALMER,  M.A.,  Bridgeport. 
Rev.  JOSEPH  H.  TWICHELL,  B.A.,  Hartford. 
Hon.  WILLIAM  WALTER  PHELPS,  M.A.,  New  York  City. 
MASON  YOUNG,  M.A.,  New  York  City. 


SECRETARY. 

FRANKLIN  B.  DEXTER,  M.A. 

TREASURER. 

HBNRY  C.  KINGSLEY,  M.A.  (5  tr.)    23  Hillhouse  av. 


GOVERNING   BOARD. 


APPOINTED   BY  THB   COBFOBATION   OF   YALB   COLLEGE. 


FreiidMit. 

V.  NOAH  PORTER,  D.D.,  LL.D., 


(7  TB.)    31  HillhoiiBe  av. 


Ohainnan  and  Zhceoiitive  Officer. 

:ORGE  J.  BRUSH,  (3  s.  H.)    14  TnimbuU  sL 

Profesaon. 

▲BBAireXO  IK  THX  ORDBB  OF  THSIB  eBAOVATIOV. 

ILLIAM  A.  NORTON, 
Oivil  Engineering.  (34  N.  8.  H.)    72  Proapect  8t 

lESTER  S.  LYMAN, 
Physics  and  Astronomy^  Theoretical  and  Practical,  (39  N.  &  H.)  88  Trumbull  at 

LLIAM    D.  WHITNEY, 
Linguistics  and  French. 

ORGE  J.  BRUSH, 
Mineralogy. 

MUEL  W.  JOHNSON, 
Theoretical  and  Agricultural  Chemistry. 

LLIAM  H.  BREWER, 


Agriculture  (Norton  Professor). 

IN  K  CLARK, 
Mai?iematics. 

KIEL  C.  EATON, 
Botany. 

OMAS  R.  LOUNSBURY, 
English. 

A.NCIS  A.  WALKER, 
Political  Economy  and  History. 

:3AR  D.  ALLEN, 
AnatyOcal  Chemistry  and  MetaUwrgy. 

'DISON  E.  VERRILL, 
Zoology  and  Geology. 

>NEY  I.  SMITH, 
Oomporo^'ve  Anatomy. 

HLLIAM  G.  ^nXTER, 
Chemistry. 


(205  D.)    246  Church  st 

(3  8.  H.)    14  TrumbuU  at 

(12  8.  H.)    54  Trumbull  st 

(4  &  H.)    246  Orange  at 

29  Eld  at 

(41  V.  8.  H.)    70  Sachem  at 

22  Lincolu  at. 

68  Whitney  av. 

(13  8.  H.)    189  Temple  at 

(15  p.  X.)    148  College  at. 

(14  P.  X.)    148  College  at 

(8  a  H.)    8  Trumbull  at. 


JAY  DUBOIS, 
Dywmical  Bngineertfif  (Hiaonr  Professor),       ^5  N.  a.  H.^    ^^%  ^o^«c^  vi 


LECTURERS,    INSTRUCTORS    AND    ASSISTANT^ 


ADDITIONAL   TO    THE   GOTBBNIKO   BOABD. 


^♦»- 


ALBERT  S.  WHEELER, 
German. 

MARK  BAILEY, 
Elocution. 


27  Eld  St 


(105  F.)     200  Temple  st 


JOHN  H.  NIEMEYER,  Professor  in  Yale  School  of  Pine  Arts, 

Free  Hand  Drawing.  8  Art  School 

FREDERICK  R.  HONEY, 

Descriptive  Geometry  and  Projection  Drawing.       (53  n.  &  H.)    14  Lincob  st 


JOSEPH  J.  SKINNER, 
Afathematics  and  French. 

JOSEPH  F.  KLEIN, 

Kinematics  and  Machine  Design. 

GEORGE  W.  HAWES, 

Mineralogy  and  Ldthology. 

JAMES  F.  COLBY, 
FoKHcal  Economy. 

ALLEN  B.  HOWE, 

Analytical  Chemistry. 

RUSSELL  H.  CHITTENDEN, 
Physiological  Chemistry. 

WILLIAM  J.  COMSTOCK, 
Analyticai  Chemistry. 


176  York  8t 


(45  V.  a  H.)    14  Whalley  av. 


(2  P.  H.)    116  High  St. 


Room  10,  179  Church  st 


138CoUege8L 


(13  8.  H.)    95  Humphrej  St 


167  Crown  st 


STUDENTS. 
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GRADUATE  STUDENTS. 


I  Atwater,  b.a. 

BratOebaro,  Vi. 

34  &  M. 

ark  Ballard,  ph.b. 

Louisville^  Ky. 

92  w. 

leroy  Bartlett,  ph.b. 

.    New  Britain^ 

16  8.  H. 

De  Bruner,  b.a.  ) 
on  College.             ) 

Abingdon^  Hi 

169  Temple  at. 

5umner   Burt,  1 
lltary  Academy,  > 
olnt                       ) 

Marquette,  Mich. 

lUCoUegest 

(bom  Carrington,  ph.b. 

New  ffaven^ 

527  Chapel  at 

rames  Comstock,  ph.b. 

Toledo,  0. 

167  Crown  st. 

(rard  Cromwell  PH.B. 

Oranfcyrd,  N  7. 

6i  York  sq. 

len  Hazea,  m.a.  ) 
tath  College.            ) 

New  Haven, 

298  Chapel  st. 

lale  Herrick,  m.a.  ) 
IB  College.                  f 

Orirmdlj  Iowa, 

90  WhaUeyav. 

Iwards  Hooker,  b.a. 

New  Haven, 

62  Prospect  st 

?'ore8t  Hutchison,  b.a. 

Norwich, 

464  Chapel  st 

2TQje  Ingersoll,  ph.b. 

'  New  Haven, 

86  TnimbuU  st 

rederick  Klein,  d.e. 

New  Haven, 

14  Whalley  av. 

Franklin  Eoons,  b.a.  ) 
I  College.                           ) 

Sulphur  Springs,  0. 

36  Court  st 

raldron  Tjambert,  b.a. 

New  York  City, 

90  High  st 

[jCk)rmick,  b.a.  ) 
In  College,  Ind.    ) 

Franklin,  Ind. 

216  York  st 

*orter,  ph.b. 

Hartford, 

14  s.  H. 

:  Sumner  Smith,  B.A. 

New  Haven, 

78  Trumbull  st 

laogs  Smith,  m.d. 

WestviUe, 

Westville. 

Graduate 

Students,  20. 
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SHEFFIELD  SCIENTIFIC   SCHOOL. 


SENIOR  CLASS. 


Charles  FraDcis  Adams, 
Ethan  AUen  Andrews, 
Edward  Bailey,  Jr., 
Frank  Lewis  Bigelow, 
George  Frederick  Bosworth, 
Lester  Riige  Breckenridge, 
Charles  Sheldon  Bumham, 
Charles  Monroe  Carpenter,  Jr., 
Howard  Field  Chappell, 
G^rge  Strong  Daniels, 
Charies  ManviUe  Downs, 
John  Slade  Ely, 
George  Sherman  Folsom, 
Seymour  Francis  Frasick, 
Albert  Moses  Gerstle, 
Henry  Hdbrook  Gladding, 
William  Loomis  Griswold, 
Frederic  Jonathan  Hiller, 
Samuel  Higgins, 
Blain  Jamison, 
Jeme  Tien  Yow, 
Edmund  Parker  Lord, 
Richard  Becker  Lyon, 
Silas  Metzger, 
Edwin  Kirtland  Morse, 
Marcus  Daty  Munn, 
Marvin  Oloott, 
Owyang  Keng, 
Francis  Stuyvesant  Peabody, 
Oliver  Phelps, 
Addison  Alexander  Righter, 
George  Lewis  Sargent, 
Louis  Jacob  SchiUer, 
Bernard  Joseph  Shanley, 
Frank  Augustus  Smith, 
Henry  Taber, 
John  Heyward  Trumbull, 
Richard  Lindsay  Trumbull, 
Howard  YanRensselaer, 
Frank  Charles  Warner, 
Robert  William  Watson, 
William  Meeker  Wood, 
Arthur  Burnham  Woodford, 
aark  Wright, 
WilliB  Benton  Wright, 


JessupSf  Md. 
Tarrylotvn,  K  T, 
Bdrrisbttrg,  Pa. 
New  Haven, 
MiJfordL 
Westfield,  Mass. 
Woodhridge, 
Brooklyn,  N.  7. 
Chicago,  lU. 
New  York  City, 
New  Haven, 
New  York  City, 
Northford, 
Hartford, 
Yowigatovm,  0. 
New  Haven, 
BanksviUe, 
Cohoes,  N  Y. 
Buffalo,  N.  Y. 
New  Orleans,  La. 
Canton.  China, 
SaxonviUe,  Mass. 
New  Haven, 
New  Haven, 
Poland,  0. 
SotUhington, 
Coming,  N.  Y. 
Canton,  China, 
Chicago,  lU. 
Canandaigua,  N.  Y. 
Newark,  N.  J. 
New  Haven, 
New  Haven, 
New  Haven, 
New  Haven, 
New  York  City, 
Takahuano,  Chili, 
Takdhuano,  Chili, 
Albany,  N.  Y. 
West  Suffield, 
Ashtabula,  0. 
Morristown,  N.  J. ' 
West  Winsted, 
West  Raxbury,  Ma99. 
OromwelLi 


36  Elm 
1*75  Temple 
489  Chapel  &t 
278  Orange  et. 
94  Olive  8t 
^  York  oq. 
Watson  st 
134  CoUege  st 
36EhQ  St 
73  w. 
70  Wooster  st 
71  ir. 
161  George  st 
99  Wall  st 
6  Orange  st 
170  Martin  si 
173  Whalley  »▼• 
71  w. 
86  w. 

489  Chapel  st 

44£Iin8t 

86  w. 

710  Chapel  st 

17  Grove  st 

49  Crown  at 

173  Whalkya^- 

86  w. 

169  Temple  st 

36Elm8t 

92  w. 

73  w. 

51  Elmflt 

8  Martin  8^ 

211  Franklin^ 

36  Lyon  st 

.   A. 

41  Trumbull  ft 

41  Trumbull  ^ 

23  Prospect  0t 

116  College  0t 

489Qiapel0t 
489  Chapel  0t 
116  CoUege  0t 

82WaU^ 
88Gf0f«^ 


STUDENTS. 
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JUNIOR  CLASS. 


niBworth  Andrews, 
TacksoD  Angell, 
barren  Armstrong, 
^oyes  Batcheller, 
3Dathan  Biddle, 
[fajes  Blake, 
JT09S  Bozeman, 
k  Casper, 
^amberlain, 
Anson  Chamberlin, 
;  Chun, 

Henry  Crocker, 
loot  Downs, 
}hn  Drummond, 
)gden  DuBois, 
Mortimer  Dunham, 
Lawrence  Event, 
Waldron  Faulkner, 
Alanson  Hall, 
er  Bryan  Johnson, 
Deatherage  Lacey, 
k  William  La  Forge, 
adson  Lambert, 
Smith  Latham, 
Samuel  Lyman, 
9l  White  Lynde, 
Danforth  MacQuesten, 
Elton  Minor, 
to  Okabe, 
E.  Paramore, 
alentine  Pirsson, 
mith  Pope, 
)dward  Pope,  Jr., 
itchinson  Robinson, 
drowning  Rood, 
Edward  Stockder,  Jr., 
K)re  Strong, 
Grraham  Thompson, 
Thome, 

Pearsall  Thome, 
loy  Vought, 
Loder  Whittemore, 
Buckingham  Willcox, 
jy  Pratt  Williams,  Jr., 
enoe  Williams, 
>k  Wing, 


Cleveland^  0. 
Brooklyn,  N.  Y. 
Cleveland,  0. 
WaUinaford,  Vt. 
Philadelphia,  Pa. 
New  Haven, 
New  York  City, 
West  Meriden, 
Brooklyn,  N.  Y. 
New  Haven, 
Canton,  China, 
San  Francisco,  Col. 
New  Haven, 
Winfidd,  la. 
New  Haven, 
UnionviUe, 
New  Haven, 
Stamford, 
Morris, 
Uiica,  N.  Y. 
Brooklyn,  N.  Y 
Waterbury, 
New  Haven, 
North  Manchester, 
Holyoke,  Mass. 
West  Brookfield,  Mass. 
Washington,  D.  C. 
Tfiomaston, 
Ibkio,  Japan, 
SL  Louis,  Mo. 
New  York  City, 
Jersey  City,  N,  J, 
Jersey  City,  N.  J. 
Lake  Village,  Ark. 
Great  Harrington,  Mom. 
West  Meriden, 
Chicago,  lU. 
Milford, 
New  York  City, 
MiUbrook,  N.  Y. 
Buffalo,  N.  Y, 
Rye,  N.  Y. 
Chicago,  JU. 
Albany,  N.  Y 
Chicago,  IlL 
China, 


43  College  st. 
43  College  at. 
43  College  St. 
6i  York  sq. 
36  Elm  St 
Mill  Rock. 
196  Crown  st. 
529  Chapel  st 
489  Chapel  st 
30  Trumbull  st 
44  Rhnst 
36  Elmst 
64  LaFayette  st 
6^  York  sq. 
328  Howard  av. 
109  Elmst 
281  Whitney  av. 
233  York  st 
96  Wooster  st 
83  w. 
36  Elmst 
6i  York  sq. 
12  Eld  st 
120  Dwight  st 
26  Prospect  st 
6i  York  sq. 
167  Temple  st 
167  Temple  st 
92  Grove  st 
36  Elmst 
121  Park  st 
61  w. 
61  w. 
216  York  st 
167  Temple  st 
6i  York  sq. 
36  Elm  st 
43  College  st. 
66  Whitney  av. 
66  Whitney  av. 
85  w. 
76  w. 
76  w. 
36  Elmst 


so 


SHEFFIELD  SCIENTIFIC  SCHOOL. 


FRESHMAN  CLASS. 


Paul  Whitin  Abbott, 
Gustayo  Alfonso, 
John  Alpheus  AUen, 
Theodore  Davenport  Bacon, 
Benjamm  Safford  Barrows, 
George  Andrew  Barrows, 
Henry  Dudley  Barry, 
John  Bartholoniew, 
Frederic  Robinson  Bartlett, 
Frederick  Elijah  Beach, 
Henry  Whitney  Berryman, 
William  Williams  Bond, 
Isaac  Judson  Boothe, 
Charles  Allan  Bowles, 
Frederick  Truman  Bradley, 
Charles  Parker  Breese, 
Charles  Sumner  Brown, 
Charles  Milo  Carpenter, 
Horace  Raymond  Carpenter, 
Fred  Willis  Chapman, 
Samuel  Myron  Chase, 
Harry  Nelson  Corell, 
Wayne  Darlington, 
Edward  Bradford  Dench, 
Henry  Kelsey  Devereux, 
Edward  Peers  Eastwick,  Jr. 
Frank  Hynard  Kdsall, 
Horatio  Southworth  Frazer, 
Harry  Bminard  Gaylord, 
Charles  Lockwood  Gold, 
Charles  Stewart  Hall, 
George  Vance  Harper, 
William  Harper, 
William  Howard  Hart, 
Allen  Hubbard, 
Arthur  Henry  Jackson, 
Henry  Clay  Johnson, 
Wylie  Brantley  Jones, 
Tpu  Ye  Ki, 
William  Klein, 
John  Ehner  Lockwood, 
William  Ellison  Lockwood, 
James  Lyman, 
John  LymaUy 
George  Smith  Hunt  McDowelV 


New  Haven, 
New  York  Ciiy, 
New  Haven, 
Norwich, 
Hartford, 
Philadelphia,  Pa. 
ConstanUne,  Mich. 
Guilford, 
Freeport,  HI. 
New  Haven, 
New  York  City, 
New  London, 
Birmingham, 
Springfield,  Mass. 
New  Hiven, 
Meriden, 
East  Hampton, 
Madison,  Wise. 
AfUm,  N.  Y. 
Chico,  Gal. 
Chicago,  111. 
Stamford, 
West  Ghester,  Pa. 
Bridgeport, 
Cleveland,  0. 
New  York  City, 
Hamburgh, 
Holyoke^  Mass. 
New  Haven, 
West  Cornwall, 
Warren,  0. 
Sing  Sing,  N.  Y. 
Shippenshurg,  Pa. 
New  Haven, 
Wesifield,  Mass. 
New  Haven, 
Rome,  Ga. 
New  Haven, 
Shanghai,  China, 
New  Haven, 
Stamford, 
Stamford, 
MiddUfield, 
Middlefield, 
Portlatvd,  Me. 


257  Church  st 

88  Wall  St 

189  Temple  ft 

247  Church  at 

128  High  St 

114  College  St 

29  Prospect  st 

16  Wooffter  pi. 

192  York  St 

33  Lyon  st 

117  YoAst 

33  Prospect  st 

84  Wall  st 

94  GroTe  st 

142  Orange  st 

529  Chapel  st 

12  TrumboU  st 

167  Temple  st. 

162  York  st 

82  Wall  st 

184  York  st 

200  York  st 

120  High  st 

18  X. 

66  Trumbull  st 
192  York  st 
128  High  st 
134  College  st. 
•  40  Academy  8^ 
49  Grove  st 
49  Grove  st 
82  Wall  st 
82  Wall  st 
82  TrambuU  st 
6|  York  sq. 
12  Warren  st 
163  Crown  at 
89  Woosterst 
144  High  st 
86  NicoU  si 
146  Dixwell  av. 
146  Dixwell  av. 
107  w. 
107  w. 
33  Prospect  It 


STUDENTS. 


31 


7  Mann, 
int  Mitchell,  Jr. 
kwell  Morgan, 
jnd  Newell, 
tis  Nutt, 
jner  Parrott, 
pman  Pay  son, 
ella  Penfield, 
doch  Pratt, 
rman  Randall, 
olet) 

lliam  Robert, 
irren  Rogers,  Jr. 
ghes  Rowe, 
Baylies  Samson, 
nsing  Sayre, 
3  Simpson, 
[lubbard  Skinner, 
len  Skinner, 
ving  Stone, 
ards  Stryker, 
;worth  Thompson, 
dgway  VanBlareom, 
Iton  Wood,  Jr. 
Wurts, 
.wthome  Wylie, 


Utica,  N.  r. 
Edgewoody ' 
Glastonbury, 
Chicago,  lU. 
Chicago,  IlL 
Bridgeport, 
Chicago,  lU. 
Chicago,  III. 
Elmira,  N.  T. 
Bvnningham, 
Holyoke,  Afass. 
New  York  City, 
Scarborough,  N.  Y. 
Fair  Haven, 
Richmond,  Ind. 
UHca,  N.  Y. 
Fensacola,  Flo, 
Eacarribia,  Fla. 
Holyoke,  Mass. 
Bethlehem, 
CatskiU,  N.  Y. 
St  Louis,  Mo. 
Cornwall,  N.  Y. 
West  Haven, 
New  Haven, 
Chester,  &  C. 


116  w. 

84  Wall  8t. 

187  Temple  st 

464  Chapel  st. 

489  Chapel  st 

36  Ehnst 

464  Chapel  st. 

94  Grove  st 

198  Crown  st. 

72  High  st 

134  CoUege  st 

237  Orange  st 

82  Wall  st 

Fair  Haven. 

165  Temple  st 

116  w. 

198  Crown  st. 

198  Crown  st 

146  CoUege  st 

365  Orchard  st 

29  Prospect  st 

65  Trumbull  st. 

88  Wall  st 

77  George  st 

65  Whitney  av. 

258  Orange  st 

Freshmen,  71. 
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I  Buruaga, 

ley  Coates, 

ward  Sanford, 

igler, 

in  Slavens, 

.  Spalding, 

radbury  Spring, 

letcher  Stone, 

etit  Trowbridge,  Jr. 


Santiago,  ChUi, 
Kansas  CUy,  Mo. 
Bridgeport, 
Ansonia, 
Kansas  City,  Mo. 
New  Haven, 
Portland,  Me. 
New  Haven, 
New  Haven, 


258  Orange  st 

66  w. 

494  Chapel  st. 

Ansonia. 

66  w. 

89  Church  st 

36  Elm  st 

143  Lamberton  st. 

82  Prospect  st 


Special  Students,  9. 


SUMMARY. 


Graduates, 
Seniors, 
Juniors, 
Freshmen,  • 
Special, 


20 
45 
46 
71 
9 


Total, 
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I. 

OBJECTS. 

The  Sheffield  Scientific  School  is  devoted  to  instruction 
d  researches  in  the  mathematical,  physical,  and  natural  sciences, 
ith  reference  to  the  promotion  and  diffusion  of  science,  and  also 

the  preparation  of  young  men  for  such  pursuits  as  require 
pecial  proficiency  in  these  departments  of  learning.  It  is  one  of 
te  Depaitraents  of  Yale  College,  like  the  law,  medical,  theologi- 
il,  and  art  schools,  having  its  separate  funds,  buildings,  teachers, 
nd  regulations,  but  governed  by  the  Corporation  of  Yale  Col- 
ge,  which  appoints  the  professors  and  confers  the  degrees.  It 
S  in  part,  analogous  to  the  academic  department,  or  classical  col- 
'ge,  and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students : — 

I.  Graduates  of  this  or  of  other  Colleges,  and  other  persons 
ualified  for  advanced  or  special  scientific  study. 

II.  Undergraduates  who  desire  a  training  chiefly  mathematical 
nd  scientific,  in  less  part  linguistic  and  literary,  for  higher  scien- 
ific  studies,  or  for  various  other  occupations  to  which  such 
''aiDing  is  suited. 

II. 

HISTORY  AND  ORGANIZATION. 

The  School  was  commenced  in  1847.  In  I860,  a  convenient 
•wilding  and  a  considerable  endowment  were  given  by  Joseph  E. 
'^effield,  Esq.,  of  New  Haven,  whose  name  at  the  repeated 
^quest  of  the  Corporation  of  Yale  College,  was  afterward 
Uached  to  the  foundation.  Mr.  Sheflield  has  since  frequently  # 
^Qd  munificently  increased  his  original  gifts. 

Id  1863,  by  an  act  of  the  Connecticut  Legislature,  the  national 
[rant  for  the  promotion  of  scientific  education  (under  the  con- 
P^8ional  enactment  of  July,  1862)  was  given  to  this  department 
^f  Yale  College.     Since  that  time,  and  especially  «\t\ce  \X\^  vaX.\x\x«v 
^f  1869,  nnwerons  liberal  gift8  have  been  received  iioixv  \\!i^  ca\\- 
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zens  of  New  Haven,  and  from  other  gentlemen  in  Connecticum 
New  York,  and  iSt.  Louis,  for  the  endowment  of  the  School,  an 
the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  Sta*^ 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Go^ 
ernor,  three  senior  Senators,  and  the  Secretary  of  the  State  Boa-M-o 
of  Education ;  and  this  Board,  with  the  Secretary  of  the  Sciex?- 
tific  School,  is  also  the  Board  for  the  appointment  of  students  to 
hold  the  State  scholarships. 

At  the  request  of    the  Governing  Board,  the  Corporation  of 
Yale  College  has  also  appointed  a  Board  of  Councillors  for  the 
School,  consisting  of  a  number  of  gentlemen  who  have  taken  a 
deep  interest  in  its  welfare. 

The  Governing  Board  consists  of  the  President  of  Yale  Col- 
lege and  the  Professors  who  are  permanently  attached  to  the 
School.  There  are  several  other  instructors  associated  with  them, 
a  part  of  whom  are  connected  with  other  departments  of  the 
College. 

III. 

BUILDINGS  AND  APPARATUS. 

The  two  buildings  in  which  the  work  of  instruction  in  the 
Scientific  School  is  mainly  carried  on  are  called  Sheffield  Hall  a«^ 
North  Sheffield  Hall ;  but  instruction  in  Mineralogy,  Geology, 
and  Biology,  including  Zoology  and  Comparative  Anatomy,  is 
now  given  entirely  in  the  Peabody  Museum.  These  halls  con- 
tain a  large  number  of  recitation  and  lecture  rooms,  a  hall  for 
public  assemblies  and  lectures,  chemical  and  metallurgical  labora- 
tories, a  photographical  room,  an  astronomical  observatory, 
museums,  a  library  and  reading  room,  besides  studies  for  some  of 
the  professors,  where  their  private  technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ing to  the  School : 

.  1.    Laboratories  and  Apparatus  in  Chemistry,  Metallurgy,  Physios,  Photography) 
and  Zoology. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects,  etc 

4.  Collections  in  Zoology. 

5.  Astronomical  Observatory,  with  an  equatorial  telescope  by  Clark  and  Soos  oi 

Cambridge,  a  meridian  circle,  etc. 
6,    A  Collection  of  Mechanioal  iLVp»WL\.>3»,  wr^^XKVixUTi^XJti^^^Q^iSSftt  GabiiMt." 
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Models  in  Architecture,  Geometrical  Drawing,  Civil  Engineering,  Topographi- 
cal Engineering,  and  Mechanics ;  diagrams  adapted  to  public  lectures ;  in- 
struments for  field  practice. 

Maps  and  Charts,  topographical,  hydrographical,  geological,  etc 
he  herbarium  of  Professor  Brewer,  and  the  astronomical  instruments  of  Profes- 
sor Lyman,  are  deposited  in  the  buildings.    Professor  Eaton's  herbarium, 
near  at  hand,  is  freely  accessible.    Students  also  have  access  to  the  various 
laboratories  and  collections  in  Natural  Science  in  the  Peabody  Museum. 

Students  are  abo  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  the 
^bool  of  the  Fine  Arts,  and  the  Gymnasium. 

IV. 

THE  LIBRARY. 

The  special  technical  library  of  the  Scientific  School  consists  of 
aboat  five  thousand  volumes.  Included  in  this  is  the  ^^  Hillhouse 
Mathematical  Library*'  of  twenty-four  hundred  volumes,  collected 
daring  a  long  series  of  years  by  Dr.  William  Hillhouse,  and  in 
1870  purchased  and  presented  to  the  Institution  by  Mr.  Sheffield. 
A  catalogue  of  this  collection  forms  a  supplement  to  the  Annual 
Report  of  the  Governing  Board  for  1870.  All  the  prominent  sci- 
entific journals  of  this  country  and  of  Europe,  together  with  the 
proceedings  of  foreign  academies,  and  of  scientific  societies,  can  be 
foaud  either  in  this  library  or  in  the  College  Library  to  which 
students  have  access. 

V. 

INSTRUCTION   FOR  GRADUATE  AND  SPECIAL 

STUDENTS. 

Persons  who  have  gone  through  undergraduate  courses  of  study, 
liere  or  elsewhere,  may  avail  themselves  of  the  facilities  of  the 
^hool  for  more  special  professional  training  in  the  physical  sci- 
ences and  their  applications,  gaining  in  one,  two,  or  three  years 
the  degree  of  Bachelor  of  Philosophy,  or,  in  two  additional 
years  of  Engineering  study,  that  of  Civil  Engineer,  or  of 
Dynamic  Engineer. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  of  Philos- 
ophy. The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticular needs  and  capacities  of  each  student,  and  may  be  combined 
^tb  that  given  by  the  graduate  instructors  in  other  de^«tVec\^\iX^ 
of  the  TJoiversitjr.     This  degree  is  conferred  upon  t\\o^e  v?\iO^\iv^- 
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log  already  taken  a  Bachelor^s  degree,  engage  as  stadents  in  the 
Department  of  Philosophy  and  the  Arts  for  not  less  than  two 
years  in  assiduous  and  successful  study.  It  is  not  given  upon 
examination  to  those  whose  studies  are  pursued  elsewhere.  The 
requirements  for  it  will  in  some  cases  exact  of  the  student  more 
than  two  years  of  post-graduate  labor ;  so,  especially,  wherever 
the  course  of  undergraduate  study  has  been,  as  in  the  Scientific 
School,  of  less  than  four  years.  The  candidate  must  pass  a  satis- 
factory final  examination,  and  present  a  thesis  giving  evidence  of 
high  attainment  in  the  branches  of  knowledge  to  which  he  has 
attended.  A  good  knowledge  of  Latin,  German  and  French  will 
be  required  in  all  cases,  unless,  for  some  exceptional  reason,  the 
candidate  be  excused  by  the  Faculty.  The  graduating  fee  is  ten 
dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  as 
follows : 

Professor  Norton  will  instruct  in  applied  mechanics  and  in 
spherical  astronomy. 

Professor  Ltmak,  in  the  use  of  meridional  and  other  astroDom- 
ical  instruments,  and  in  astronomical  spectroscopy. ' 

Professor  DuBois,^in  the  principles  of  thermodynamics,  and 
utilization  of  heat  as  a  source  of  power. 

Professor  Bbush,  in  the  analysis  and  determination  of  mineral 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultural 
chemistry. 

Professor  Bbewbb,  in  agriculture  and  forest  culture,  in  the  use 
of  the  microscope,  and  in  physical  geography. 

Professor  Clabk,  in  definite  integrals,  differential  equations, 
analytical  mechanics,  the  theory  of  numerical  approximations,  and 
the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  including 
the  North  American  flora  and  the  description  of  genera  and 
species. 

Professor  Walkeb,  in  public  finance  and  in  the  statistics  of 
industry. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Vebbill,  and  Professor  Smith,  in  zoology  and  geol- 
ogy. 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter  time, 

to  graduate  students  who  do  uol  d^ft\x«i  \Ai  Ao^Qme  candidates  for 
a  degree. 
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Students  who  have  taken  the  degree  of  Bachelor^of  Philosophy, 
y  obtain  the  degree  of  Civil  or  of  Dynamic  Engineer  at  the 
I  of  two  academical  years,  by  pursuing  the  following  higher 
Tse  of  study  and  professional  training. 

lie  course  of  study  for  the  degree  of  Civil  Enginebb  will 
iprise — 

1.  Higher  Calculus.    Higher  Geometry.    Theory  of  Numerical  Operations. 

2.  Analytical  Mechanics.    Mechanics  applied  to  Engineering. 

3.  A  Course  of  Construction  and  Design.    Projects. 

4.  Practical  Astronomy,  with  use  of  instrumeots,  computations,  etc. 

rhis  couree  will  occupy  one  year. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
ictice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
)ort  of  the  results  of  an  examination  into  the  existing  condition 
some  special  line  of  constructive  art ;  or  to  present  proper  evi- 
nce that  he  has  had  actual  charge  in  the  field,  for  several  months, 
construction  or  surveying  parties,  or  held  some  responsible 
sition  deemed  equivalent  to  this. 

All  elaborate  design  must  also  be  submitted  of  some  projected 
)rk  of  construction,  based  upon  exact  data  obtained  from  care- 
surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
e  calculations,  and  the  necessary  detailed  drawings,  and  accom- 
nied  by  full  specifications  of  the  work  to  be  done,  and  the 
^uirements  to  be  met  by  the  contractor. 
The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamic  Engineer  will 
mprise — 

1.  Higher  Calculus.     Higher  Greometry.    Theory  of  Numerical  Operations. 

2.  General  Principles  of  Dynamics  (Analytical  Mechanics),  including  special 

application  of  these  principles  to  Dynamical  problems. 
^.  Construction  of  Machines.     Design. 
i  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
ch  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
ry  in  the  examination  of  engineering  works  and  manufacturing 
tablishments,  and  may  also  have  the  privilege  of  entering  upon 
ofessional  practice,  provided  it  is  done  with  the  knowledge  and 
msent  of  the  Professor  of  Dynamic  Engineering,  and  under  such 
rcumstances  as  shall  appear  to  him  to  be  favorable  to  profes- 
onal  progress. 
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An  elaborate  thesis  on  some  professional  subject,  with  an  ori 
inal  design,  or  project,  accompanied  by  proper  working  drawin; 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students. — For  the  benefit  of  those  who,  being  ful  'My 
qualified,  desire  to  pursue  particular  studies  without  reference  ^o 
the  obtaining  of  a  degree,  special  or  irregular  students  are  receiv  ^d 
in  most  of  the  departments  of  the  School ;  not,  however,  in  t.lie 
Select  Course' or  in  the  Fi-eshman  Class. 

It  should  be  distinctly  understood  that  these  opportunities  are 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regoiar 
courses,  but  are  designed  to  aid  those  who,  having  received  a  suffi- 
cient preliminary  education  elsewhere,  desire  toinureaiie  their  pro- 
ficiency in  special  branches. 


VI. 

REQUIREMENTS  FOR  ADMISSION  AND   COURSES  OF 
INSTRUCTION  FOR  UNDERGRADUATE  STUDENTS. 

Terms  of  Admission. — Candidates  must  be  not  less  than 
fifteen  years  of  age,  and  must  bring  satisfactory  testimonials  of 
moral  character  from  their  former  instructors  or  other  responsible 
persons. 

For  admission  to  the  Freshman  Class  the  student  must  pass  a 
thorough  examination  in  the  following  subjects : 

English — including  grammar,  spelling  and  composition.  In  grammar,  Whitney** 
Essentials  of  English  Grammar,  or  an  equivalent 

History  of  the  United  States. 

Geography. 

Latin — six  books  of  GssarV  Commentaries,  or  their  equivalent,  and  simple  exer- 
cises in  prose  composition. 

Arithmetic — including  the  metric  system  of  weights  and  measures. 

Algebra — so  much  as  is  contained  in  Loomis's  Treatise,  up  to  the  general  theo^ 
of  equations. 

Geometry — Plane,  solid  and  spherical;  including  fundamental  notions  of  ip^ 
meiry,  and  examples  of  lv.ci  and  of  maxima  and  minims  of  plane  figures:^ 
an  equivalent  of  the  nine  books  of  Chauvenet's  Treatise,  or  of  the  ten  book* 
of  Loomis's  Elements  and  the  Appendix,  up  to  the  section  on  Transrenali. 

Trigonometry — including  the  analytical  theory  of  the  trigonometrical  fundioiA 

and  the  usual  formulae;  the  construction  and  use  of  trigonomeiriotltible>i 

and  the  solution  of  plane  triangles; — so  much,  for  example,  as  is  oontaii^ 

in  Wheeler's  Plane  Trigonometry  (Boston,  1877),  or  RichanU's  Plane  WgO* 

Dometry  (New  York,  1818). 
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While  no  entrance  examination  is  held  in  the  History  of  England,  candidates 
•r  admission  are  urgently  advised  to  make  themselves  as  familiar  as  possible 
1th  that  subject ;  as  a  knowledge  of  it  is  essentinl  to  the  most  successful  prose- 
ition  of  some  of  the  studies  of  the  course. 

Candidates  will  be  allowed  the  option  of  passing  on  the  above- 
amed  subjects  in  two  successive  years.  In  such  a  case  they 
lust  present  themselves  for  examination  at  the  June  examination 
►f  the  first  year  in  the  following  subjects  or  parts  of  subjects : 
History  of  the  United  States^  Geography ^  Arithmetic^  Plane 
Geornetryy  and  Algebra  to  Quadratic  JSqucUions. 

In  order  to  have  this  preliminary  examination  counted,  candi- 
elates  must  pass  satisfactorily  on  all  the  subjects ;  and  notice  must 
be  given  of  the  intention  to  divide  the  examination  to  Professor 
G.  J.  Brush,  Executive  Officer  of  the  School,  on  or  before 
June  15th. 

In  his  preparation  in  Gbometrt  the  candidate  should,  as  far  as  practicable, 
have  suitable  exercises  m  proving  simple  theorems  and  solving  simple  prob- 
lems for  himself.  It  is  important,  too,  that  he  should  be  accustomed  to  the 
Qumerical  application  of  geometric  principles,  and  especially  to  the  prompt  recol- 
lection and  use  of  the  elementary  fonnulse  of  mensuration.  In  TRiooNOifETRT  he 
should  be  exercised  in  applying  the  usual  formulsB  to  a  variety  of  simple  reduc- 
tions and  transformations,  including  the  solution  of  trigonometrical  equations. 
^diness  and  accuracy  in  trigonometrical  calculations  are  also  of  prime  im- 
portance to  the  candidate.  If  the  use  of  logarithms  is  postponed  in  his  prepara- 
tion till  Trigonometry  is  taken  up  (which  is  by  no  means  necessary  or  advisable), 
he  Bhonld  then  have  abundant  application  of  them  to  all  forms  of  calculation 
^^<^rriDg  in  ordinary  practice,  as  well  as  to  tHose  appearing  in  the  solution  of 
triangles.  Finally,  in  all  of  his  calculations,  he  should  study  the  art  of  neat, 
orderly,  and  readily  intelligible  arrangement 

Id  Lati.v,  in  order  to  secure  the  attainment  of  the  required  proficiency,  the  stu- 
<lent  should  have  such  continued  training  in  parsing  as  shall  make  him  thoroughly 
^niiliar  with  declensions  and  conjugations,  and  accurate  and  ready  in  the  appli- 
cation of  the  rules  of  syntax.  As  an  additional  guarantee  of  the  proper  mastery 
^^  these  grammatical  elements,  the  requirement  has  been  adopted  of  *'  simple  exer- 
ts in  prose  composition.'*  By  this  is  meant  merely,  such  a  course  of  element- 
^  exercises  in  translation,  orally  and  in  writing,  from  English  into  Latin  as,  in 
connection  with  the  systematic  parsing  just  mentioned,  shall  necessitate  a  famili- 
arity with  grammatical  forms  and  the  leading  principles  of  syntax,  and  thus  ren- 
^r  the  reading  of  the  six  books  of  Ctesar  (or  their  equivalent)  more  thorough  and 
^tfoL  Since  this  course  of  elementary  exercises  in  translation  is  designed  as  a 
preparation  for  reading,  and  not  as  a  sequel  to  it,  it  should  be  invariably  begun  at 
^e  earliest  stage  of  the  study  of  Latin.  To  avoid  any  misapprehension  ot  tK<^ 
Oiture  of  the  extent  of  the  requirement,  the  following  wotke^  ai^  ^^ca^c»2\^^ 

^*ned,  9moDg  which  the  caodidate  for  examination  may  mak^  Yua  on^u  wJ^wiBtfiT^ 
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These  are  Harkness^s  *' Introduction  to  Latin  Composition,"  112  pages;  Leigh- 
ton's  "  Latin  Lessons,"  91  pages ;  Smith's  "  Principia  LaUna,"  Part  I. ;  McClin- 
tock's  "First  Latin  Book,"  83  lessons  (193  pp.).  Any  equivalent  of  these  mtjbe 
offered  from  the  many  useful  books  of  a  similar  character.  A  knowledge  of  Pros- 
ody is  not  required. 

The  examinations  for  admission  take  place  at  North  Sheffield 
Hall,  on  Thursday,  Friday,  and  Saturday,  June  30,  July  1,  2,  and 
on  Tuesday  and  Wednesday,  September  13,  14, 1881.  Opportun- 
ity for  private  examinations  may,  in  exceptional  cases,  be  given 
at  other  times. 

In  1881  examinations  (for  the  Freshman  Class  only)  will  also 
be  held  in  Chicago  and  in  Cincinnati  (beginning  on  Thursday,  June 
30,  at  9  A.  M.),  at  a  place  to  be  announced  in  the  local  newspapers 
of  the  day  previous.  Candidates  who  propose  to  be  present  are 
requested  to  send  their,  names  to  Professor  G.  J.  Brush,  Execu- 
tive OflScer  of  the  School,  before  June  16.  A  fee  of  five  dollars 
will  be  charged  for  admission  to  these  examinations. 

Candidates  for  advanced  standing  in  the  undergraduate  classes 
are  examined,  in  addition  to  the  preparatory  studies,  in  those 
already  pursued  by  the  class  they  wish  to  enter.  No  one  can  be 
admitted  as  a  candidate  for  a  degree,  later  than  at  the  beginning 
of  the  Senior  year. 

The  Courses  op  Instruction,  occupying  three  years,  are 
arranged  to  suit  the  requirements  of  various  classes  of  students. 
The  first  year's  work  is  the  same  for  all ;  for  the  last  two  years 
the  instruction  is  chiefly  arranged  in  special  courses.  The  special 
courses  most  distinctly  marked  out  are  the  following : — 

(a.)  In  CheraiBtry ; 

(&.)  In  Civil  Kogineering ; 

(c.)  In  Dynamical  (or  Mechanical)  Engineering;' 

(d.)  In  Agriculture ; 

(c.)  In  Natural  History ; 

(/.)  In  Biology  preparatory  to  Medical  Studies  ; 

(g.)  In  studies  preparatory  to  Mining  and  Metallurgy ; 

(h.)  In  Select  studies  preparatory  to  other  higher  studies. 

The  arrangement  of  the  studies  is  indicated  in  the  annexed 
scheme. 

FRESHMAN  YEAR— INTRODUCTORY  TO  ALL  THE  COURSES. 

First  Term — German — ^Whitney^s  Grammar    and  Reader.    EnglM — Lonns- 

bury's  History  of  the  English  Luiguage ;  Exercises  in  Composition.    MMemaHa 

—Analytical  Geometry.    Physics — Atkinson's  Ganot,  with  experimental  lectaree. 

Chemistry — Recitations  and  Laboratory  Practice.    Elementary  Draminf — ^Fne* 

tiad  Leeaons  in  the  Art  School. 
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SsooiTD  Tebh — Langwige^  Physics^  and  ChemUtry — as  stated  above.  MaXhe" 
^f^a^ics — Spherical  Trigonometry  (Wheeler's) ;  KlementB  of  Mechanics.  Physicai 
Geography — Lectures.  Botany — Gray's  Lessons,  with  Lectures.  Political  Econ- 
fi'^ny — Elementary  Lectures.  Drawing — Isometric  Drawing,  with  application  to 
<lrawiDg  from  models  and  structures  by  measurement  Shading  and  tinting. 
Principles  of  orthographic  projection.  Reading  of  working  drawings  and  iso- 
metric construction  of  objects  from  their  orthographic  projections.    Sections. 

For  the  Junior  and  Senior  years  the  students  select  for  them- 
selves one  of  the  following  courses : 

(a.)  IN  CHEMISTRY. 

JUNIOR  year: 

FiBST  Tebh — Theoretieai  Chemisiry — Lectures  and  Recitations.  QualikUive 
-Analysis — Fresenius's.  Laboratory  Practice.  Blowpipe  Analysis.  German. 
J^mch. 

Second  Term — Laboratory  Practice — Quantitative  Analysis.  Mineralogy — 
Blowpipe  Analysis  and  Determination  of  Species.    Lectures.    French.     German. 

SENIOR  year: 

PiBST  Term — Organic  Chemistry — Lectures  and  Recitations.  Agricultural 
Ohemisiry — Recitations  (optional).  Laboratory  iVac<ic«— Volumetric  and  Organic 
Axialysis.     Geohgy — Dana's.    Zoology — Lectures.    I^eneh. 

SscoND  Term — lAiboratory  iVoctiice— Mineral  Analysis  and  Assaying.  Geology 
— Dana's  Manual    Metallurgy  (optional).    Mineralogy  (optional).    Drench. 

(b.)  IN  CIVIL  ENGINBERIN(3^. 

JUNIOR  year: 

PifiST  Term — i/a(^«77)a(ictf— -Elements  of  the  Theory  of  Functions;  Numerical 
Equations;  Differential  Calculus.  Surveying— Field  Operations.  Drawing — 
^descriptive  Geometry,  begun.     German,    French. 

Second  Term— ifa^Aema^u:^— Integral  Calculus.  Rational  Mechanics.  Draw- 
^»^— Descriptive  Geometry,  concluded.  Topographical.  Surveying — Topograph- 
^^    German.    French. 

SENIOR  year: 

PlBST  Term — Field  Engineering — Laying  out  Curves.    Location  of  line  of  Rail- 
foad,  with  calculations  of  Excavation  and  Embankment.    Hencks's  Field  Book 
^^  KaUroad  Engineers.     Civil  JE^'ne«rtn^— Resistance  of  Materials.    Bridges 
«»d  Bods,  begun.    Stone  Cutting,  with  Graphical  pioblemti.     G«6U)Q>j— \iw>sil%, 
^^^»Qlogp^Blowpipe  Analyaia  and  Determinative  Mineralogy.    Frifivck. 
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Second  Term — Civil  Engineering — Bridges  and  Roofs.    Building  Materia^^f 
Stability  of  Arches  and  Walls.    Mahan's  Civil  Engineering.    BynanUce—'PnmzM.ci 
pies  of  Moduunsm.    Steam    Eng^e.    Hydraulics — Hydraulics   and  Hydra  xi/ic 
Motors.    Drawmg-^n^cal  Statics.    Astronomy— LoomlB^s  Astronomy,  ^ith 
practical  problems.    Mineraiogy--<xfaiiDved.     GMsgy — Dynamia    French, 

(c.)  IN  DYNAMIC  ENGINEERING. 
JUNIOR  yeab: 

FiBST  Term — Mathematics — Elements  of  the  Theory  of  Functions ;  Numerical 
Equations;  Differential  Calculus.  Surveying — Field  Practice.  Drawvng^J>^ 
scriptive  Geometry,  begun.     German.    French. 

Second  Term — Mathematics — Integral  Calculus.  Rational  Mechanics.  Kine- 
mastics — General  Theory  of  Motion  and  Principles  of  Mechanism:  Elementary 
Combinations  of  pure  Mechanism ;  Pulleys  and  Belts ;  GTearing  and  forms  of  teeth 
for  wheels;  Parallel  Motions.  Drawing — Descriptive  Geometry,  concluded. 
German.    French. 

SENIOR  tear: 

First  Term— <Slto^tc9— Application  of  the  Principles  of  Statics  to  Rigid  Bodies; 
Elasticity  and  Strength  of  Materials ;  Forms  of  Uniform  Strength ;  Stability  of 
Structures ;  Construction  of  Roof  Trusses,  Girders,  and  Iron  Bridges.  JfocfcifK 
Drawing — Bolts  and  Nuts;  Riveting.;  Journals,  Axles,  Shafts,  Couplings,  PUlo^ 
Blocks;  Shaft-hangers,  Pulleys;  Connecting  Rods  and  Cranks;  Cross- heads; 
Pipe  Connections;  Valves;  Steam  Cylinders,  Stuffing  Boxes,  Glands,  etc.  Shop 
Visits.    Blovjpipe  Analysis.    French. 

Seoond  Term — Hydrostatics  and  Hydrodynamics — Equilibrium  and  Pressure  of 
fluids ;  Hydrometers,  Manometers,  Gauges,  etc. ;   Water  Pressure  Engines  an^ 
Water  Wheels ;  Construction  of  Water  Reservoirs  and  Conduits ;  Measurements 
of  Water  Supply;  Discharge  of  Pipes.     Thermodynamics — General  principle  oi 
Heat  employed  as  a  source  of  power ;  Theory  of  the  Steam  Engine ;  Hot  K^ 
Kiigines;   Gas  Eugenes.    Machine  Designing — Proportioning  of  Machine  Part^ 
continued.    Designing  of  Hoisting  Engines;   Shearing  and  Pumping  Engioed^ 
complete  working  drawings  for  a  high  speed  Steam  Engine.    Shop  Visits  ao^ 
Reports.    MetaUurgy. 

(d.)  IN  AGRICULTURE. 

JUNIOR  year: 

First  Term — Theoretical  C%emw<ry— Lectures  and  Recitations.  QuaKiati^ 
Analysis  —  Fresenius's.  Laboratory  Practice.  Blowpipe  Analysis.  Germa^ 
French, 

Second    Texm  —  Laboratory  iVac^icd— Quantitative  Analysis.      MineralogY^^ 
Blowpipe  Analysis  and  Determination  of  Species.    Physical  Geography^-lMtiBat^^ 
jPhysiology^ — Huxley's.    Botany — liec^uxo^.    FrevwcK.    QeftmaHi, 
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SENIOR  year: 

BST  Tebh — AgricuMure — Cultivation  of  the  Staple  Crops  of  the  Northern 
►8.  Tree  Planting  and  Forestry.  AgrieuUural  C?umittry — Johnson^s.  Or- 
'.  Chemistry — Lectures  and  Recitations.  Geology — Dana^s.  Zoology.  English, 
ch. 

COKD  Term — AgricuUwe—La,WB  of  Heredity  and  Principles  of  Breeding; 
iires.  Geology  —  Dana's.  BurcU  Economy  —  History  of  Agriculture  and 
ches  of  Husbandry  in  Foreign  Countries ;  Systems  of  Husbandry.  Agriad- 
ChemisU^-^ohnson's.  Geology — Dana's.  Zoology.  Botany.  Microscopy, 
ish.     Drench. 

(e.)  IN  NATURAL  HISTORY. 

ither  Geology,  Mineralogy,  Zoology,  or  Botany,  may  be  made  the  principMl 
y,  some  attention  in  each  case  being  directed  to  the  other  three  branches  of 
iral  History.) 

JUNIOR  year: 

[BST  Tebm — Chemistry — Qualitative  Analysis;  Laboratory  Practice;  Recita- 
3.  Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy.  Botany 
ray's  Manual ;  Laboratory  Practice.     German.    French. 

EOOND  Tebm— Zoology — Laboratory  Practice;  Recitations;  Excursions  (land 
marine).  Botany — ^Laboratory  Practice :  Excursions.  Physiology — Huxley's. 
eralogy — continued.    Physical  Geography.     German.    French. 

srnior  year: 

1b8T  Term — Geology — Dana's;  Excursions.  Zoology — Laboratory  Practice; 
tures;  Recitations;  Excursions.  Botany — Herbarium  Studies;  Gray's  Text- 
k;  Excursions.    French. 

ECOND  Term — Geology — Dana's.  Anatomy  of  Vertebrates — Huxley's.  Zoology 
Aboratory  Practice;  Recitations;  Lectures.  Botany — Herbarium  Studies, 
ecially  in  the  Cryptogamous  Orders ;  Botanical  Literature ;  Essays  in  Descrip- 
)  Botany.    Meteorology.    French. 

Asides  the  regular  courses  of  recitations  and  lectures  on  structural  and  sys- 
latic  Zoology  and  Botany,  and  on  speciHl  subjects,  students  are  taught  to  pre- 
e,  arrange,  and  identify  collections,  to  make  dissections,  to  pursue  original 
estigations,  and  to  describe  genera  and  species  in  the  lang^uage  of  science.  ' 
•  these  purposes,  large  collections  in  Zoology  and  Paleeontoiogy  belonging  to 
'  College  are  available,  as  are  also  the  private,  botanical  collections  of  Professor 
ton. 

(f.)  IN  BIOLOGY— PREPARATORY  TO  MEDICAL  STUDIES. 

JUNIOR  year: 

ftBST  Tesm— Theoretical   Chemistry— Jj&ctures   and  RecitMJdonA.     QucOiUaM.'Qe 
w^w— PresenJu^V;   Laboratoij   Practice;    Redtationa,     MineralD^— "S^ov 
^Jaslfmn  and  Determinative  Afineralogy.     G^man.     PVench. 
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Second  Term — Physiology — Huxley's,  with  Practical  Exercises.     Jhxicohgf 
Fresenius's;    Laboratory    Practice;    Recitations    and    Lectures.     FkysMogic     \m 
Chemistry — Sanderson's  handbook ;  Recitations  and  Laboratory  Work.    Jftwg  ... 
alogy  —  continued.      Botany  —  Lectures,   Practical   Exercises    in   Phenogamo^^K. 
Plants,  and  Excuraiona     Gtrmau.    French. 

SENIOR  year: 

FiBST  TiSBM^Physiological   CJiemistry  ^contmued.     Organic  Chemistry — L^.30 
tures  and  Recitations.    Zoology — Lectures.    Botany — Practical  EKercisee.    Tn^j^ 
tures  and  Excursions.     Geology — Dana's  Manual    lYench. 

Second  Term — Comparative  Anatomy  and  Histology — ^Laboratoiy  Practice  ^sd 
Recitations.  Oeology — Dana's  Manual.  Zoology — ^Lectures.  Laws  of  Her^tigfy 
and  Breeding — Lectures.    lYench. 

(g.)  IN  STUDIES  PREPARATORY  TO  MINLNTG  AND  METALLURGT. 

Young  men  desiring  to  become  Mining  Engineers,  can  pursue  the  regular 
course  in  Civil  and  Mechanical  Engineering,  and  at  its  close  can  spend  a  fourth 
year  in  the  study  of  metallurgical  chemistry,  mineralogy,,  etc 

(h.)    IN    THE    SFiLECT   STUDIES    PREPARATORY    TO    OTHER 

HIGHER  STUDIES. 

JUNIOR   YEAR  : 

First  Term — Mineralogy — ^Blowpipe  Analysis  and  Determinatiye  Mineraiogy- 
Astronomy.  English — Early  English.  History — Freeman's  Outlines.  Freneh. 
German. 

Second  Term — Mineralogy — ^Lectures.    Physical  Geography — Guyot ;  Lectures- 
Botony— Lectures;  Excursions;  Laboratory  Practice.    English — Chaucer,  Bacon? 
Shakspere.    History — Freeman's  Outlines,  with  Lectures.    Political  Eoonomy^^ 
Rogers's  ManuaL     German.    lYench, 

SENIOR  year: 

First  Term — Geology — Recitations  and  Excursions.  Zoology — ^Lectures  an^ 
Excursions.  Linguistics — Whitney's  Life  and  Growth  of  Language.  EngKsk^^ 
Shakspere.  ^ts^ory— Constitutional  History  of  the  United  States;  Lectured' 
Political  Economy — Lectures.    French. 

Second  Term — (reo2b^— continued.  Meteorology — Lectures.  PoUUoal  Eoonxmif 
— Lectures.  English  —  Shakspere,  Milton,  Dryden,  Pope,  and  later  author^ 
history— Political  History  of  U.  &;  History  of  Europe  from  1848;  Lectured- 
French, 

Exercises  in   English   Composition    are    required  during  th^ 

entire  course  from  all  the  students.     The  preparation  of  grad' 

nation  theses  is  among  the  duties  of  the  Senior  Tear. 

Lectures  on  Military  Science  and  Tactics  are  ^nnaally  given 

by  General  Abbott,  and  othet  oi^cet^  oi  \Xv^  ^tv^^isAMt  Ccit^  (f 

the  United  Statea  Army. 
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Drawing. — The  course  in  drawing  extends  through  the  three 
years.  During  the  first  term  of  Freshman  year,  the  students 
practice  free-hand  drawing  at  the  Art  School  building,  under  the 
direction  of  Professor  Nieraeyer,  of  the  Yale  School  of  the  Fine 
Arts.  After  the  completion  of  the  course  in  free-hand  drawing, 
instruction  is  given  by  Mr.  F.  R.  Honey,  during  the  second  term 
in  the  elementary  principles  of  instrumental  drawing,  embracing 
Elementary  projection  drawing,  Isometric  drawing,  and  Descrip- 
tive Geometry  as  far  as  Warped  Surfaces.  This  course  is  obliga- 
tory upon  all. 

During  the  Junior  and  Senior  years,  instruction  in  drawing  is 
obligatory  only  on  the  students  in  Civil  and  Mechanical  Engin- 
eering.    In  the  former  year  the  system  of  instruction  embraces 
shades  and  shadows,  tinting,  perspective,  and  warped  surfaces. 
By  this  method  all  the  problems  in  Descriptive  Geometry  are 
required  to  be  worked  out  on  the  drawing-board  instead  of  the 
black-board.     The  course  extends  through  the  entire  year,  and  is 
under  the  direction  of  Mr.  Honey. 

Id  Senior  year,  stddents  are  required  to  apply  the  principles  of 
drawing  already  obtained  to  works  of  construction,  under  the ' 
general  supervision  of  the  Professors  of  Civil  and  of  Dynamic 
Sogineering. 

VII. 

METHODS  OF  INSTRUCTION. 

The  instruction  of  this  institution  is  given  chiefly  in  small  class 
rooms,  in  connection  with  recitations  and  by  familiar  lectures, 
illustrated  by  the  apparatus  at  the  command  of  the  various 
^achers.  In  many  studies  weekly  excursions  are  made  for  the 
Purpose  of  collecting  specimens  and  examining  natural  phenomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  hours 
iifilj  in  well-appointed  laboratories,  under  the  direct  supennten- 
denoe  of  the  instructors,  and  are  guided  through  systematic 
(Curses  of  quantitative  and  qualitative  analysis,  assaying,  and  the 
Uow-pipe  determination  of  minerals  and  ores. 

In  Botany,  during  the  summer  of  Junior  y^ar,  exercises  in 
malyang  and  identifying  plants  occur  two  or  three  times  a  week, 
^(dlowed  by  practice  in  writing  characters  and  descriptions  of 
pliDts  fix>m  living  specimens.  Students  are  shown  also  the  best 
laediods  of  collecting  and  preserving  for  future  fetwflL'j,  ^^^wxi^xii^^ 
of  Flowering  Plants,  Fems^  Mosses,  Algse,  etc.     Iw  W\^  ^vxVwxxvxi 
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term  of  Senior  year  the  work  of  the  summer  is  continued.  Stu- 
dents are  encouraged  to  pursue  special  lines  of  Botanical  investi- 
gation, and  varied  assistance  is  rendered  them  according  to  their 
needs.  The  final  examination  is  intended  to  show  what  tbey 
have  learned,  and  the  collections  they  have  made  are  considered 
to  be  of  minor  importance. 

In  Zoology  excursions  are  made  during  the  third  term  of 
Junior  and  first  term  of  Senior  year,  in  company  with  the 
instnictors,  for  the  purpose  of  observing  the  habits  and  making 
collections  of  marine,  fresh-water,  and  terrestrial  animals  of  all 
classes.  Each  student  is  required  to  prepare  and  present  for 
examination  a  collection  containing  a  specified  number  of  species, 
and  illustrating  the  various  classes  of  animals.  He  must  also  be 
able  to  pass  an  examination  upon  his  collection,  at  least  to  the 
extent  of  explaining  the  classes  and  orders  illustrated,  and  show^ 
ing  why  particular  specimens  belong  to  the  respective  classes. 

In  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  making  special  collections  of  rocks  an^ 
minerals.     £ach  student  is  required  to  pass  a  Satisfactory  examiua- 
tion  on  his  collections  at  the  end  of  the  first  term  of  Senior  year. 

In  addition  to  the  above,  a  course  of  lectures  is  given  every 
winter  by  the  professors  of  the  schools  and  others,  on  topics  of 
popular  interest. 

Till. 

TUITION  CHARGES. 

The  charge  for  tuition  for  undergraduate  students  ie  $160  per 
year,  payable,  $55  at  the  beginning  of  the  first  and  of  the  second 
terra,  and  $40  at  the  middle  of  the  second  term.  The  special 
student  of  Chemistry  has  an  additional  charge  of  $70  per  annum 
for  chemicals  and  use  of  apparatus.  He  also  supplies  himself  at 
his  own  expense  with  gas,  flasks,  crucibles,  etc.,  the  cost  of  which 
should  not  exceed  11 0  per  term.  A  fee  of  $6  is  charged  members 
of  the  Freshman  Class  for  chemicals  and  materials  used  in  their 
laboratory  practice,  and  the  sarae  fee  is  required  from  all  (except 
Chemical  students)  who  take  the  practical  exercises  in  Blow-pipe 
Analysis  and  Determinative  Mineralogy.  A  fee  of  $5  a  term  will 
also  be  charged  to  the  students  in  the  Zoological  laboratory,  for 
materials  and  use  of  instruments.  An  additional  charge  of  $5  is 
annually  made  to  each  student  for  the  use  of  the  College  Reading 
Room  and  Gymnasium. 
For  graduate  studentB  the  charge  ioT  XasaXaow  \%  %\ViVi  ^t^<!»3l. 
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IX. 

CHURCH  SITTINGS. 

Free  sittings  for  students  in  this  department  of  Yale  College 
are  provided  as  follows :  in  the  Center  Church  (Cong.) ;  in  the 
Trinity  (Epis.);  and  in  the  First  Methodist  Church. 

Those  who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less, 
in  the  churches  above  mentioned,  or  in  any  other  church  of  any 
denomination,  will  be  aided  on  application  to  the  Secretary  of 
the  ScbooL 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  students  of  this  department. 

X. 

DEGREES. 

Students  of  this  department,  on  the  recommendation  of  the 
Governing  Board,  are  admitted  by  the  Corporation  of  Yale  Col- 
lege to  the  following  degrees.    They  are  thus  conferred : 

1.  Bachslob  of  Philosophy  :  on  those  who  complete  any  of 
t^t^e  three-years  courses  of  study,  passing  all  the  examinations  in  a 
satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy  including  the 
=^<^e  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is  $10 ; 
^^=>^iile88  the  person  taking  the  degree  is  also  an  academical  gradu- 
ate, when  it  is  but  $5. 

2.  Civil  Enoikseb  and  Dynamical  Enginebr:  The  require- 
ents  for  these  degrees  are  stated  on  pages  17-18. 

3.  DocTOB  OF  Philosophy  :  The  requirements  for  this  degree 
^Te  stated  on  page  16. 

XI. 

TERMS  AND  VACATIONS. 

The  next  academic  year  begins  Thursday,  September  15,  1881. 
The  first  term  begins  eleven  weeks  from  Commencement-day  and 
^ntinnes  fourteen  weeks :  the  second  term  begins  on  the  second 
Thursday  in  January  and  continues  until  Commencement-day, 
viih  a  Spring  recess — ^usually  of  eight  days — including  Easter« 
(See  Calendar,  p.  2.) 
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XII. 

ANNOUNCEMENT  IN  RESPECT  TO  STATE  STUDE2 

The  scholarships  established  in  this  School  in  coDsequen 
the  bestowal  upon  it  of  the  Congressional  grants  are  desigu( 
aid  young  men  who  are  in  need  of  pecuniary  assistance  in  fii 
themselves  for  agricultural  and  mechanical  pursuits  of  life, 
applicants  must  be  citizens  of  Connecticut.    In  case  there  are  i 
applicants  than  vacancies,  candidates  will  be  preferred  who 
lost  a  parent  in  the  military  or  naval  service  of  the  United  St 
and  next  to  these  such  as  are  most  in  need  of  pecuniary  a 
ance ;  and  the  appointments  will  be  distributed  as  far  as  pi 
cable  among  the  several  counties  in  proportion  to  their  popula 
The  appointing  Board  for  the  current  year,  consisting  of  the  B 
of  Visitors  of  the  State  and  the  Secretary  of  the  School,  will 
on  June  28th,  1881,  and  at  or  about  the  same  time  in  the 
1882,  due  notice  of  which  will  be  given  by  publication  in  e 
county  of  the  State.     All  applications  should  be  made  pre> 
to  that  time.     Blank  forms  for  application  will  be  sent,  ^ 
requested,   by   Professor  George   J.    Brush,  Secretary   of 
Appointing  Board. 

XIII. 

ANNIVERSARY. 

The  Anniversary  of  the  School  is  held  on  Tuesday  of 
Commencement  week  in  Yale  College,  when  selections  from 
graduation  theses  are  publicly  read.  The  degrees  are  pub 
conferred  by  the  President  and  Fellows  of  Yale  College  on  ( 
mcncement  Day. 


APPENDIX. 


—  •^^  — 


ENTRANCE  EXAMINATION   PAPERS. 


I^'hc'  following  aro  the  papers  for  1 880.  upon  which  applicants  for  admission 
^'^re  examined  at  the  .Fune  and  September  examinations. 
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ARITHMETIC. 

July,  1880. 

1.  (a)  Select  the  prime  numbers  between  I  and  50. 
(ft)  Find  the  prime  factors  of  6902. 

44-'—  2i 

2.  Find  the  value  of  ^j — ~,  in  its  simplest  form. 

3.  Divide  0.10724  by  0.003126. 

4.  How  many  stones  10  inches  long,  9  inches  broad,  and  4  inch* 
thick,  would  it  require  to  build  a  wall  80  feet  long,  20  feet  hi^ 
and  2^  feet  thick,  without  mortar? 

5.  The  population  of  a  certain  town  has  gained  25  per  cer 
within  the  last  five  years.  It  is  now  6575 ;  what  was  it  five  yea 
ago? 

6.  Extract  the  square  root  of  3369  to  three  places  of  decima 

7.  Give  the  approximate  value  of  the  meter  in  inches ;  of  tl 
gram  in  grains ;  of  the  kilogram  in  pounds  avoirdupois ;  of  tl 
liter  in  liquid  quarts. 

What  is  the  weight  of  a  liter  of  pure  water  at  its  mazimii 
density  ? 


ARITHMETIC. 


Septembeb,  1880. 

1.  Reduce  ^f^  and  ^^Vir  ^^  their  least  common  denominate 
add  the  results,  and  express  the  sum  decimally  to  four  places. 

2.  If  8  horses  consume  3^  tons  of  hay  in  30  days,  how  long  w 
4^  tons  last  10  horses? 

3.  A  buys  9  per  cent,  stocks  at  25  per  cent,  premium ;  and 
buys  6  per  cent,  stocks  at  25  per  cent,  discount :  supposing  dii 
dends  to  be  paid  promptly,  what  rates  of  interest  will  they  recei' 
on  their  investments  ? 

4.  Calculate  the  square  root  of  2.064  to  two  places  of  decimal 

5.  Calculate  the  cube  root  of  3.3  to  two  places  of  decimals. 

6.  How  many  hectoliters  of  grain  will  a  bin  hold  whose  interi* 
length,  width,  and  depth,  are  each  6  ft.  6  in. 
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GEOMETRY. 
July,  1880. 

[State  what  text-book  you  have  studied  and  to  what  extent] 

I. — Plane  Geometry. 

• 

1.  (a)  Define  the  symmetry  of  a  figure  with  respect  to  an  axis 
and  with  respect  to  a  point. 

(b)  Prove  that  if  a  figure  is  symmetrical  with  respect  to  two 
axes  perpendicular  to  each  other,  it  is  also  symmetrical  with  re- 
spect to  the  intersection  of  these  axes. 

2.  An  angJe  formed  by  a  tangent  and  a  chord  is  measured  by 
one-half  the  intercepted  arc. 

2.  To  bisect  a  given  arc  or  angle. 

4.  (a)  If  a  perpendicular  be  drawn  from  the  vertex  of  the  right 
angle  to  the  hypothenuse  of  a  right  triangle,  the  two  triangles 
thus  formed  are  similar  to  each  other  and  to  the  whole  triangle. 

(b)  What  can  you  say  of  the  perpendicular  as  compared  with 
the  segments  of  the  hypothenuse  ?     Why  ? 

(c)  What,  of  either  side  about  the  right  angle  ?     Why  ? 

5.  On  a  given  straight  line  to  construct  a  polygon  similar  to  a 
given  polygon. 

6.  The  circumferences  of  two  circles  are  to  each  other  as  their 
radii,  and  their  areas  are  to  each  other  as  the  squares  of  their  radii. 

II. — Solid  and  Spherical  Geometby. 

7.  If  a  straight  line  and  a  plane  are  parallel,  the  intersection  of 
the  plane  with  planes  passed  through  the  line  are  parallel  to  that 
line  and  to  each  other. 

8.  Define  a  prism.  Two  prisms  are  equal,  if  three  faces  including 
a  triedral  angle  of  the  one  are  respectively  equal  to  three  faces 
similarly  placed  including  a  Jtriedral  angle  of  the  other. 

9.  Every  section  of  a  sphere  made  by  a  plane  is  a  circle. 

10.  Between  what  two  limits  does  the  sum  of  the  angles  of  a 
spherical  triangle  lie  ?  Write  expressions  for  the  surface  and  vol- 
ume of  the  cylinder,  cone  and  sphere. 

KOTS. — CSandidates  who  present  themselves  for  the  whole  examinatioD  may 
omit  questioDS  2,  3  and  5.  Candidates  who  present  themselves  for  the  partial 
ezamioation  will  confine  themselves  to  the  questions  in  Piano  Geometry. 
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GEOMETRY. 

Sbftbmbbb,  1880. 
[State  what  text-book  you  have  studied  and  to  what  extent] 

1.  To  draw  a  common  tangent  to  two  given  circles.'  '    . 

2.  The  bisector  of  an  angle  of  a  triangle  divides  the  opposite 
side  into  segments  which  are  proportional  to  the  adjacent  sides. 

8.  The  area  of  a  parallelogram  is  equal  to  the  product  of   its 
base  and  altitude. 

4.  How  do  you  find  the  area  of  a  trapezoid?  The  areas  of 
similar  polygons  are  to  each  other  in  what  ratio  ?  X)f  all  plane 
figures  having  the  same  area  what  one  has  the  least  perimeter? 

5.  If  a  straight  line  is  perpendicular  to  each  of  two  straight 
lines  at  their  point  of  intersection,  it  is  perpendicular  to  the  plane 
of  those  lines. 

6.  A  triangular  pyramid  is  one-third  of  a  triangular  prism  of 
the  same  base  and  altitude. 

7.  Define  the  terras  spherical  excess,  and  tri-rectangular  tri- 
angle. The  area  of  a  spherical  triangle  is  equal  to  its  spheric*^ 
excess  (the  right  angle  being  the  unit  of  angles  and  the  tri-reC' 
tangular  triangle  the  unit  of  areas). 


ENGLISH. 

July,  1880. 

1.  Parse  the  words  in  the  following  sentences: 

(a)  Many  were  present  who  had  no  desire  to  change. 

(b)  The  wages  of  sin  is  death. 

2.  Name  the  parts  of  speech,  with  an  illustrative  example  of 
each  one. 

3.  Inflect   throughout   the  pronouns  of  the  first   and  second 
persons. 

4.  Give  the  principal  parts  of  the  verbs  lie^  lay^  draw,  ridey 
thrive,  set,  sit,  and  go. 
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ALGEBRA. 

July,  1 880. 
[State  what  text-book  you  have  studied  and  to  what  extent.] 

1.  Resolve  the  following  expressions  into  factors: 

2.  Given -^  +  ^  = -^^  and  ^  -  J^  =  _i_^ ;  find 

a-\-o      a-'O      a^b  a+ft      a— 6      a  +  ft 

^  Jind  y,  • 

3.  Given  ^/a— «  +  Vft  — ac  =  ^^r— -  to  find  a;. 

4.  (1)  From  Wnd"  lake  Vl62a». 

(2)  Find  the  value  of  V2X?/3Xt/^. 

(3)  Divide  8a- 5  by  2a* -ft* 

3ic  5.C  —  1 6 

5.  Given  —  +  4a5  —  8  >  3  and  Qx^ — —  <  18  to  find  a  su- 

2  3 

perior  and  an  inferior  limit  of  x. 


II. 

S-  Given —  — r~:r=  — ,  to  find  the  values  of  jb. 

a;  —  2       x  +  2      6' 

"*'  Given  «*  -(-  a;y  =  a,  y*  +  ay  =  ft,  to  find  x  and  y. 

1  -4-  2a;     . 
^-  Expand  1  into  a  series  by  the  method  of  indeter- 

n^inate  coefficients. 

^'  The  number  of  permutations  of  n  things,  3  togeth^,  is  6 
^Daes  the  number  of  combinations,  4  together ;  find  n, 

NoTi.^The  first  division  of  the  paper  extends  as  far  as  Quadratic  Equations, 
^^^  will  be  all  that  is  required  of  candidates  who  propose  to  pass  the  partial  ex- 
^Dimation  only. 
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1.  Divide 


ALGEBRA. 

SSPTEBCBEB,  1880. 

a;*  — J*       ,      x*  +  hx 


a5*-2to-(-y    ^    a- ft* 


^    ^.        a  +  4ft      2a- 3ft       ^  ,  ^  , 

2.  Given  ^^-T-^  =  ^^——  and  5afl;-72fty  =  eto  find  aj  and  y. 


3.  \/i4-a;  +  V^lT^  = 


V'll- 


to  find  as. 


^^  -_        - ^^f  +  ft^  /a— 6 

4.  Simplify  \/24  +  VTi  -^/T;  ^^^^ft  V  ^^:p-j  ; 

6.  Extract  the  square  root  of  4a;*+16a*—  12aa;'  — 24a"a;+25aV. 
6.  Solve  the  equation  3a5*4-  2a5—  9  =  76. 


a. 


:  1^  .  .  .  =  Y^  =1  r,  show  that 
ft,  ft. 

«,  +  g,  +  g,  +  » -  »  +  <*«  _ 
*.  +  ^  +  ft.  +  ...  +  ^-"'   • 


8.  Having  the  first  term  (a),  the  ratio  (r),  and  the  last  term  (l)i 
of  a  geometric  progression,  find  the  sum  (s)  and  the  numher  (f'>) 
of  the  terms. 

ft 

9.  Expand  ^  ,       ,  into  a  series  by  the  binomial  formula. 

10.  Solve  the  equations  «'  =  y*,  and  x*  =.  y*. 
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TRIGONOMETRY. 
July,  1880. 

[State  what  text-book  70U  have  studied  and  to  what  extent] 

i.  Given  tan  A  =  \/3 ;  find  all  the  other  functions  of  A  when  A 
ID  angle  of  the  dd  quadrant. 

I  Given  sin  30°  =:  i ;  find  the  sine  and  cosine  of  ±60%  120°, 
)•,  210°,  240°,  300**,  330°. 

I  Deduce  the  formula  sin  a;  -f-  ^^i^  y  =  -  s^u  i  (a;+y)'cos  i  (as— y). 

i  Show  that  tan^'aj—  tan'*v  =  tan**- —. 

1  +xy 

>.  Write  the  fonnulsB  for  solying  the  several  eases  of  right 

angles. 

3.  In  a  plane  triangle  the  side  b  is  304,  the  side  e  280.3  and 
3  included  angle  A  is  100°.     Find  the  remaining  parts. 


TRIGONOMETRY. 

Seftbmbbb,  1880. 

[State  what  text-bo<^  you  have  studied  and  to  what  extent] 

I*  The  length  of  an  arc  is  1.5  that  of  its  radius ;  what  is  the 
^ber  of  degrees  in  the  angle  it  subtends  ? 

2.  Find  all  of  the  functions  of  the  following  angles : 

±46°,  135°,  226°,  316'. 

3-  Given  sin  A  =  m  sin  B  and  tan  A  :=  n  tan  B ;  find  sin  A  and 

^'  Deduce  the  formulsB  for  the  sine  of  the  sum  of  two  angles  in 
^8  of  the  sines  and  cosines  of  the  angles. 

q  A 

5.  Given  A  =  siu*>-,  B  =  sin  -*-,  to  show  that  A  +B  =  90°. 

5  5 

6.  In  a  triangle  ABC,  given  a  =  309,  b  =  450,  and  A  =  27°  50', 
>  ^rst  determine  whether  the  triangle  admits  of  more  than  one 
^^ution,  and  then  solve  it. 
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LATIN. 

July,  1880. 

I.  Trauslate  as  literally  as  possible — 

a.  Quum  ea  ita  sint,  tamep,  si  obsides  ab  iis  sibi  dentur,  uti 
ea,  quae  polliccantur,  facturos  iDtelligat,  et  si  Aeduis  de  iDJuriis, 
quas  ipsis  sociisque  eorum  intulerint,  item  si  AUobrogibus  satis- 
faciant,  sese  cam  iis  pacem  esse  facturum.     Divico  respondit; 

5  Ita  Helvetios  a  majoribus  snis  institutos  esse,  uti  obsides 
accipere,  uon  dare,  consuerint;  ejus  rei  populum  RomaDuni 
esse  testem, 

b.  Ibi  vadis  repertis  partem  suarum  copiamm  transdaoere 
conati  sunt,  eo  consilio,  uti,  si  possent,  castellum,  cut  prseerat 

10  Quiutus  Titurius  legatus,  expugnarent,  poutemque  inter 
scinderent ;  si  minus  potuissent,  agros  Remorum  popalarentur 
qui  magno  nobis  usui  ad  bellum  gerendum  eraut,  commeatuqu( 
nostros  prohiberent. 

e.  Impeditis  hostibus  propter  ea,  quae  ferebant,  onera,  sabit^ 

15  quabus/?{>r^t«eruptionem  fieri  jubet.  Factum  est  opportunitat< 
loci,  hostium  inscientia  ac  defatigatione,  virtute  militam,  el 
superiorum  pugnarum  exercitatione^  ut  ne  unum  quidem  nos 
trorum  impetum  ferrent  ac  statim  terga  v^rterent. 

d,  Dum  in  his  locis  Caesar  navium  parandarum  causa  mo- 
20  ratur,  ex  magna  parte  Morinorum  ad  eum  legati  venerunt,  qai 

se  de  superioris  temporis  consilio  excusarent,  quod  homines 
barbari  et  nostrae  consuetiidinis  imperiti  bellum  populo  Ho- 
mano  fecissent,  seque  ea,  quae  imperasset,  facturos  pollicerentur. 

e,  Britanniae  pars  interior  ab   iis  incolitur,  quos  nates  in 
25  insula  ipsi  memoria  proditum  dicunt ;  maritima  pars  ab  iis, 

qui  praedae'ac  belli  inferendi  causa  ex  Belgis  transierani; 
qui  omnes  fere  iis  nominibus  civitatum  appellantur,  quibas 
orti  ex  civitatibus  eo  pervenerunt,  et,  bello  illato,  ibi  per- 
manserunt  atque  agros  colere  coeperunt. 
30  f.  Ambiorix  copiaB  suas  judicione  non  conduxerit,  quod 
proelio  dimicandum  non  existimarit,  an  tempore  exclusus  et 
repentino  equitum  adventu  prohibitus,  quum  reliquum  ex^ 
citum  subsequi  crederet,  dubium  est;  sed  certe  dimissis  p^' 
agros  nuntiis  sibi  quemque  consulere  jussit. 

II.  1.  Decline  obsides  (1),  majoribiis  (5),  loci  (16). 

2.  Compare  imperiti  (22),  interior  (24),  certe  (33). 

3.  Write  the  synopsis,  active  and  passive,  of  inteliigat  (2). 

4.  State  the  mood  and  tense  of  the  following :  consuerint  (6)j 
prceerat  (9)^  ferrent  (18),  imperasset  (23),  existimarit  (31). 

5.  Give  the  principal  parts  of  the  following :  poUiceantur  (2), 
repertis  (8),  inter  scinderent  (10-11),  gerendum  (12),  vfsrterefU  Mh 
incolitur  (24),  orti  (28),  colere  (29),  existimarit  (31),  exelusus  (31)» 
crederet  (33),  consulere  (34). 

6.  State  the  construction  of  all  italicized  words, 

7.  Define  indirect  statement  (^oratio  obliqua)^  and  quote  *o 
example  from  the  above  text. 

8.  Convert  into  direct  ftl«itemeTvt  ^oratlo  d\T«!id^ \Jq&  ^^ass^' 
quoted  in  answer  to  question  ^evenXXi, 
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LATIN. 

September,  1880. 

I.  Translate  as  literally  as  possible — 

a.  Eadem  secreto  ab  aliis  quaerit ;  reperit  esse  vera :  Ipsum 
6886  Dumnorigem,  summa  audaciay  magna  apud  plebem  prop- 
ter liberalitatem  gratia,  cupidum  rerum  no  varum :  complures 
annos  portoria  rehquaqne  omnia  Aeduomm  Vectigalia  parvo 

h  pretio  redempta  habere,  propterea  quod,  illo  licente,  contra 
liceri  audeat  nemo. 

h.  Quum  ab  his  quaereret,  quae  civitates,  quantaeque  in 
armis  essent  et  quid  m  bello  possent,  sic  reperiebat :  Plerdsque 
Belgas  esse  ortos  ab  Germanis,  Rhenumque  antiquitus  traus- 

10  dactos  propter  loci  fertilitatem  ibi  consedisse,  Gallosque,  qui 
ea  loca  iDColerent,  expulisse. 

c.  His  rebus  gestis,  quum  omnibus  de  cansis  Caesar  pacatam 
Galliam  existimaret,  superatis  Belgis,  exjpulsis  Germanis,  victis 
in  Alpibus  Sedunis,  atque  ita  inita  Aiewe  in  Illyricdra  profectus 

15  esset,  quod  eas  quoque  nationes  adire  et  regiones  cognoscere 
Yolebat,  subitum  bellum  in  Gallia  coortum  est. 

d.  Germanico  bello  confecto,  multis  de  causis  Caesar  statuit 
Hhi  Rhenura  esse  transeundum;  quarum  Ula  fuit  justissima, 

20  quod,  quum  videret  Germanos  tam  facile  impelli,  ut  in  Galliam 
venirent,  suis  quoque  rehvs  eos  timere  voluit,  quum  intelligerent 
et  posse  et  auaere  populi  Roman!  exercitum  Khenum  transire. 

e.  XJtuntur  aut  aere  aut  taleis  ferreis  ad  certum  pond  us 
examinatis  pro   nummo.     Nascitur  ibi  plumbum   album   in 

25  mediterraneis  regionibus,  in  maritirais  ferrum^  sed  ejus  exigua 
est  copia;  aere  utuntur  importato.  Materia  cuj  usque  generis, 
ut  in  Gallia,  est,  praeter  fagum  atque  abietem. 

f.  Ac  fuit  antea  tempus,  quum  Germanos  Galli  virtute  supe- 
rarent,  ultro  bella  inferrent,  propter  horainum  multitudinem 

30  agrique  inopiam  trans  Rbenum  colonias  raitterent.  Itaque  ea, 
quae  fertilissima  Germaniae  sunt,  loca  circum  Hercyniam  sil- 
vam,  Volcae  Tectosages,  occupaverunt  atque  ibi  consederunt. 

n.  1.  Decline  vectigalia  (4),  ea  (11),  hieme  (14). 

2.  Compare  jparuo  {4),  facile  (20) y/ertilissima  (31). 

3.  Write  the  synopsis,  active  and  passive,  of  habere  (5), 

4.  State   the  mood   and   tense  of  the  following :  reperit  ( 1 ), 
Audeat  (6),  videret  (20),  mperarent  (28-29),  irtferrent  (29). 

6.  Give  the  principal  parts  of  the  following:  quaerit  (1),  rep- 
^  (1),  audeat  (6) y  incolerent  (11),  coortum  (16)^  confecto  (1?), 
^^peUi  (20),  videret  (20),  intelligerent  (21),  nascitur  (24),  conae- 
^nt  (32). 

6.  State  the  construction  of  all  italicized  words. 

7.  Define  indirect  statement  (oratio  obliqua),  and  quote  an 
Example  from  the  above  text. 

8.  Convert  into  direct  statement  {oratio  direct(jC)^\ki^  ^x^tco^*^ 
Rioted  in  answer  to  question  seventh. 
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LATIN  EXERCISES. 
July,  1880. 

1.  The  Helvetians'  move*  (their)  camp'  from*  this'  place*. 

2.  Caesar  does'  the  same'  (thing). 

3.  Caesar  sends-forward'  air*  (his)  cavalry". 

4.  The  cavalry  was  sent-forward  by"  Caesar. . 

5.  Caesar  will  move  (hiis)  camp  and*'  send-forward  all  (hi 
cavalry. 

6..  The  Helvetians  having  moved  (their)  camp'*,  Caesar  did  t 
same  (thing). 

1,  Caesar  said"  he  would  move  his  camp. 

8.  (Rewrite  sentence  seventh  so  as  to  illustrate  direct  statemen 

9.  The  Helvetians  say :  "  The  Roman"  people"  is  a  witness' 

10.  (Rewrite  sentence  ninth  so  as  to  illustrate  indirect  statemen 


Helvetius. 

movere. 

castra. 

ex. 

is. 

locus. 


*  facere. 
'  idem. 

•  praemittere. 
omnis. 

"  equitatus. 

IS   . 


IS 


10 


que. 

"  use  subjunctive  with  quu 
"  dicere. 
"  Romanus. 
"  populus. 
"  testis. 


LATIN   EXERCISES. 
Sbptbmbbb,  1880. 

1.  Labienus'  fortifies'  the  camp'. 

2.  The  camp  is  fortified  by*  Labienus. 

3.  Labienus  set-out'  against'  the  enemy^. 

4.  Labienus  ascertained'  the  design'  of  the  enemy  (plural). 

5.  Labienus,  having  ascertained"  the  design  of  the  enemy  (f 
ral),  fortifies  (his)  camp. 

6.  Labienus  set-out  with"  five"  cohorts". 

7.  Labienus  said"  he  would  set-out  with  five  cohorts. 

8.  (Rewrite  sentence  seventh  so  as  to  illustrate  direct  statemen 

9.  Labienus  says :  "  I  will  move"  the  camp  at  day-break".** 

10.  (Rewrite  sentence  ninth  so  as  to  illustrate  indirect  statemen 


'  Labienus. 

*  hostis. 

"  cohors. 

'  communire. 

'  cognoscere. 

"  dicere. 

'  castra. 

'  consilium. 

"  movere. 

*a. 

"  cum. 

"  prima  lux. 

*  proSoiBCh 

"  quinque. 

"  use  cMative  aUohit 

^coDtn. 
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fflSTORY  OF  THE  UNITED  STATES. 

July,  1880. 

1.  What  territory  has  the  United  States  acquired  by  purchase  ? 
by  conquest  ?  by  annexation  ? 

2.  State  the  causes  of  (1)  the  French  and  Indian  War;  (2)  the 
Revolutionary  War;  (3)  the  War  of  1812. 

3.  Arrange  the  following  events  in  the  order  in  which  they 
occurred,  with  their  dates :  admission  of  California  to  the  Union, 
asfiembling  of  the  first  Continental  Congress,  acquisition  of  Florida, 
second  election  of  Mpnroe,  opening  of  the  Erie  Canal,  capture  of 
Atlanta,  death  of  Daniel  Webster. 

4.  What  was  the  Wilmot  Proviso? 

5.  What  Vice-Presidents  were  afterward  elected  Presidents  ? 

6.  Give  the  names  of  the  opposing  political  parties  in  1800;  in 
1840;  in  1860. 


HISTORY  OF  THE  UNITED  STATES. 

Septbhbeb,  1880. 

1.  What  territory  was  granted  by  James  I.  to  the  London  Com- 
pany? to  the  Plymouth  Company? 

2.  Describe  the  settlement  of  Virginia. 

3.  Arrange  the  following  events  in  the  order  in  which  they 
burred,  with  their  dates :  surrender  of  Comwallis,  the  admission 
^^  West  Virginia  to  the  Union,  the  Whiskey  Rebellion,  the  nego- 
tiation of  Perry's  treaty  with  Japan,  the  adoption  of  the  Consti- 
tution. 

4.  When  and  where  was  the  Confederate  Government  formed  ? 

5.  What  was  the  Compromise  of  1860? 

6.  What  President  was  impeached  ?  What  Presidents  were 
elected  by  the  Federalist  party  ? 
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GEOGRAPHY. 

July,  1880. 

1.  Bound  the  State  of  Mississippi ;  name  its  larger  cities,  ai 
tell  how  they  are  situated. 

2.  Where  is  the  Cape  of  Good  Hope ;   Cape  May ;  Cape  ^ 
Lucas;  Cape  Race? 

3.  What  countries  of  America  border  on  the  Pacific  Ocean  ? 

4.  Where  does  the  River  Rhine  rise,  run  and  empty ;  and  wli 
countries  does  it  touch  ? 

5.  What  countries  of  Europe  touch  the  Mediterranean  Sea? 

6.  Where   are   the   following   cities:     Melbourne,   Milwauk 
Havre,  Valparaiso,  Cairo  ? 


GEOGRAPHY. 

September,  1880. 

1.  Bound  the  State  of  Virginia;  what  are  some  of  its  larj 
cities,  and  how  are  they  situated  ?  and  what  are  some  of  t 
principal  rivers  in  it  or  on  its  borders  ? 

2.  What  states  (of  the  U.  S.)  border  on  the  Gulf  of  Mexic 
name  them  in  their  order,  beginning  with  Texas. 

3.  Where  does  the  Missouri  river  rise  ?  describe  the  direct 
of  its  course ;  what  states  and  territories  does  it  pass  through 
touch  ? 

4.  Where  are  the  following  European  cities,  and  how  are  it 
situated  :  Bremen,  Venice,  Cologne,  Havre,  Hamburgh  ? 

5.  Where  are  the  Aleutian  Islands?  the  Azores?  the  E 
mudas?  the  Philippines?  the  Bahamas? 

6.  Bound  British  India.  Give  the  names  of  some  of  its  pi 
cipal  rivers,  mountains,  and  cities,  and  tell  how  each  is  situat 
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REPORT 


OP  THE 


STATE   BOARD   OF  VISITORS 


o  the  General  Assembly : 

Tlie  State  Board  of  Visitors  of  the  Sheffield  Scientilic 
<^'liool  at  Yale  College  have  tlie  lionor  to  transmit  herewith 
ie  sixteenth  Annual  Report  of  the  Governing  Board.  We 
»iinnend  this  document  to  the  careful  examination  of  the 
'j^slature,  for  from  it  can  be  had  acquaintance  with  the 
'<>rking8  and  the  necessities  of  one  of  the  most  useful  and 
'ttueiitial  educational  establishments  in  which  our  State  has 
^  active  interest.  It  will  be  seen  that  the  demands  upon 
ie  capacity  and  accouimodations  of  the  school  are  steadily 
KTeasing.  It  is  in  every  respect  conducted  in  a  manner 
^tisfactory  to  your  visiting  board,  and  we  believe  that  it  is 
"iiig  its  important  work  thoroughly  well.  Its  importance 
i  our  practical,  industrial  community  can  hardly  be  over- 
^timated.  It  is  preparing  our  youth  to  maintain  and  con- 
iiue  that  supremacy  and  advance  in  industrial  pursuits  of 
*bich  the  State  is  proud,  and  it  is  at  the  same  time  fostering 
tid  spreading  a  love  for  sound   science,   and  \\i"^  \vi\yv\.  o\ 
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sound  methods  which  must  form  the  true  basis  for  a  health.^ 

m 

and  permanent  continuance  of  that  supremacy.  To  it  als* 
our  agricultural  population  have  learned  to  look  for  help 
In  this  way  it  has  attached  itself  intimately  with  our  rnos 
vital  material  interests,  while  at  the  same  time  it  has  beei 
maintained  as  a  scientific  school.  We  believe  that  it  is  fnlh 
accomplishing  its  duty  to  the  State  and  deserving  of  the  care 
which  the  State  has  bestowed. 

HOBART   B.   BIGELOW, 

Chairrm^i. 


I 


ANNUAL  STATEMENT 


OP  THE 


GOVERNING    BOARD. 


Ix  presenting  their  Sixteenth  Annual  Report  the  Governing 
^oard  has  the  gratification  of  announcing  the  continued  prosperity 
>f  the  School.  The  entering  class  fully  equals  that  of  the  year 
^receding  which  was  itself  exceptionally  large.  In-  particular,  the 
JTrowiog  interest  in  science  has  been  evinced  for  several  years  past 
>y  the  increasing  number  of  students  who  are  desirous  of  receiv- 
ng  instruction  in  Chemistry.  A  large  share  of  Sheffield  Hall 
ias  been  devoted  to  this  special  branch,  but  for  a  long  while  even 
hat  space  has  been  felt  to  be  inconveniently  crowded.  It  will  be 
observed  that  the  number  of  special  students  not  candidates  for  a 
degree  is  this  year  fewer  than  ordinarily.  The  reason  for  this  is 
hat  there  was  no  room  in  the  Analytical  Laboratory,  the  course 
n  Chemistry  being  the  one  ordinarily  pui'sued  by  such  students. 
Several  applications  to  take  this  course  the  Board  were  in  conse- 
luence  under  the  necessity  of  declining,  because  the  facilities 
^t  their  command  were  not  sufficient  to  enable  them  to  affi[>rd 
he  instruction  desired.  Moreover  they  have  this  year  entered 
*ito  an  arrangement  with  the  Academic  department  to  furnish 
nstruction  in  the  Analytical  Laboratory  to  six  students  of  that 
department  who  wished  to  take  special  courses  in  Chemistry, 
^application  was  made  for  a  larger  number  but  the  space  at  the 
•disposal  of  the  School  was  not  sufficient  to  allow  of  any  more. 

Under  these  circumstances  the  Governing  Board  felt  themselves 
impelled  to  give  notice  to  the  Connecticut  Agricultural  Experi- 
"^ent  Station  that  after  this  year  the  rooms  occupied  by  it  would 
he  needed  for  the  further  extension  of  the  Analytical  Laboratory. 
^e  Experiment  Station  has  occupied  quarters  in  Sheffield  Hall 
^nce  its  establishment  in  1877 ;  and  were  it  in  theVt  ^o^«t  \>ckfc 
^oard  would  gladly  continue  to  furnish  as  before  l\ie  It^^  xsa^  q»^ 
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the  rooms  it  has  been  occupying.  Now  that  it  has  been  deter- 
mined to  offer  still  further  facilities  for  the  study  of  Chemistry,  it 
has  been  deemed  advisable  to  give  a  full  account  of  this  course, 
with  definite  statements  of  its  aims  and  a  detailed  account  of  the 
instruction  it  affords.  During  the  past  three  or  four  years  espe- 
cially its  course  of  study  has  been  considerably  modified  and  it  is 
thought  improved.  A  fuller  account  of  it  than  can  be  found  in 
our  late  annual  reports  may  therefore  be  of  interest  to  the  friends 
of  the  School,  and  to  those  who  are  considering  which  of  the  sev- 
eral courses  offered  will  best  fit  them  for  their  proposed  future 
profession  or  occupation. 

The  Chemical  Course. 

Tlie  chemical  course  was  one  of  the  first  distinct  courses  of 
study  organized  in  the  School.  In  the  earlier  years  of  its  exist- 
ence, students  entered  it  with  a  great  diversity  of  aim;  for 
besides  its  adaptation  to  the  wants  of  the  chemical  student,  it 
fxirnished  a  partial  preparation  for  the  study  of  agriculture,  metal- 
lurgy, mining  engineering,  medicine,  pharmacy,  and  perhaps  other 
professions.  The  development,  during  the  past  twenty  years,  in 
the  Sheffield  Scientific  School  as  well  as  in  other  institutions,  of 
courses  of  study  designed  especially  as  a  preparation  for  these 
professions,  has  undoubtedly  withdrawn  from  this  course  many 
students  who  would  otherwise  have  entered  it.  Its  classes  how- 
ever have  not  diminished.  There  are  still  many — and  the  number 
seems  to  be  increasing — to  whom  the  study  of  chemistry  as  a  pure 
science,  without  regard  to  its  application  to  industrial  pursuits,  or 
its  use  in  other  professions,  is  so  attractive  that  they  decide  to 
make  it  a  permanent  pursuit,  expecting  to  become  instructors  or 
investigators.  The  especial  aim  of  the  course  is  to  meet  the  re- 
quirements of  this  class  of  students.  Their  opportunity  for  study 
in  schools  under  the  guidance  of  teachers  may  end  with  our  under- 
graduate course,  or  they  may  extend  it  to  a  graduate  course  in 
the  Sheffield  Scientific  School  or  in  other  institutions  abroad.  Id 
either  case  a  like  preparation  is  required  for  future  work.  The 
most  indispensable  part  of  this  preparation  is  assumed  to  be  > 
thorough  knowledge  of  the  fundamental  principles  of  chemistry; 
a  familiarity  with  chemical  reaction  attainable  only  by  much 
experience  in  the  laboratory  and  a  careful  training  in  aDal3rtical 
chemistry. 
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Besides  those  having  the  motives  above  defined,  others  may, 
ind  in  fact  do,  enter  this  department  of  the  School  with  advan- 
^ge.  There  is  a  demand  in  the  country  for  analytical  chemists 
x)  fill  positions  connected  with  metallurgical  or  manufacturing 
^tablishments.  For  such  as  wish  to  fit  themselves  for  these  posi- 
tions, the  course  is  particularly  favorable  on  account  of  the  lib- 
eral amount  of  time  it  affords  for  laboratory  practice  in  chemical 
analysis.  It  may  also  be  recommended  to  those  who  expect  to 
be  actively  connected  with  any  manufacturing  business  which 
depends  largely  upon  the  employment  of  chemical  processes. 

The  Course  of  Study. 

Chemistry  in  its  different  branches  is  the  principal  study.  The 
other  subjects  embraced  in  the  course,  which  in  respect  to  the 
amount  of  time  devoted  to  them  may  be  termed  the  minor  studies, 
besides  contributing  something  toward  a  general  scientific  educa- 
tion, are  for  the  most  part  connected  with  the  main  object  of  the 
course.  A  knowledge  of  French  and  German,  sufiicient  to  render 
available  the  chemical  literature  of  those  languages,  is  indispens- 
able to  the  advanced  student.  Mineralogy  is  so  intimately  con- 
nected with  chemistry  that  it  may  properly  be  termed  the  chem- 
istry of  natural  inorganic  compounds,  while  a  knowledge  of  the 
naore  important  elements,  or  outlines  of  geology,  may  be  consid- 
ered of  sufiicient  value  in  itself  to  repay  the  student  for  the  mod- 
erate amount  of  time  required  for  Us  acquisition. 

The  Freshman  Year  being  designed  to  fit  the  student  equally 
^ell  for  any  of  the  courses  which  he  may  choose  at  the  beginning 
of  the  Junior  year,  must  necessarily  include  some  studies  which 
*re  not  absolutely  indispensable  as  a  foundation  to  his  future 
course.  The  Chemistry,  Physics,  German  and  in  part  the  Mathe- 
niatics  of  this  year  may  be  regarded  as  strictly  preparatory  to 
^be  chemical  course. 

Junior  Year,  During  the  greater  part  of  this  year  instruction 
^  given  by  means  of  text-books  and  recitations  in  chemical  phi- 
losophy or  "  theoretical  chemistry ; "  this  may  be  considered  as  a 
continuation  of  the  elementary  chemistry  studies  during  the  Fresh- 
ttian  year.  Throughout  the  year  the  student  spends  four  consecu- 
tive hours  in  the  chemical  laboratory  ^we  days  of  every  week. 
^  one  day  of  the  week  exercises  in  Mineralogy  tiSiike  X.^^  '^Vwife 
^  Chemistrj.     The  laboratory  study  is  devoted  lo  ^  %^%\,c«i'aXAa 
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course  in  analytical  chemistry  except  daring  a  part  of  the  summer 
term  in  which  analytical  chemistry  is  replaced  by  experimental 
work  in  organic  chemistry ;  this  work  consists  of  the  preparation 
by  synthetic  methods  of  a  series  of  organic  compounds  and  is 
designed  as  a  preparation  for  the  systematic  study  of  that  branch 
of  Chemistiy  which  is  carrried  on  during  the  Senior  year.  French 
and  German  are  studied  throughout  the  year. 

Senior  Year.  During  this  year  also  about  four  hours  daily  are 
given  to  the  study  of  analytical  chemistry  in  the  laboratory.  At 
the  end  of  the  first  term  the  student  is  familiar  with  the  most 
important  general  analytical  methods.  The  subject  of  his  labora- 
tory work  during  the  second  term  is  to  a  great  extent  optional. 
He  may,  if  desirous,  gain  experience  in  the  assaying  of  ores  or 
analysis  of  some  particular  class  of  products  with  a  view  to  its  tech- 
nical application ;  or  he  may  devote  his  time  to  original  research 
on  some  subject  of  scientific  interest.  Not  less  important,  although 
requiring  less  time,  is  the  study  of  organic  chemistry.  On  account 
of  the  lack  of  a  suitably  organized  laboratory  for  organic  chemis- 
try, experimental  work,  which  under  favorable  circumstances 
would  be  highly  desirable,  is  not  carried  on  in  connection  with 
this  study  during  the  senior  year.  Lectures  in  zoology  arfi 
attended  during  the  first  term  and  recitations  in  geology  during 
the  year.  These  exercises,  together  with  three  lessons  weekly  i» 
French,  fully  occupy  the  time  not  required  for  chemical  studies. 

Method  of  Li atruction, — In  most  of  the  studies  of  the  course, 
instruction  is  given  by  means  of  text-books  and  recitations  in  the 
usual  manner  which  requires  no  particular  explanation.  In  regard 
to  analytical  chemistry,  to  which  more  time  is  allotted  than  to  any 
other  single  branch  of  study  in  the  course,  it  may  be  observed 
that  it  is  intended  to  sei-ve  two  purposes.  It  is  to  be  used  by  the 
advanced  student  as  a  means  of  investigation  in  scientific  or  tech- 
nical researches.  The  beginner,  however,  derives  from  its  study 
advantages  of  another  kind.  The  knowledge  of  the  properties 
of  chemical  compounds,  and  familiarity  with  chemical  reaction 
gained  by  expenence  in  the  laboratory,  and  the  development 
of  the  reasoning  faculties  by  the  application  of  this  knowledge  io 
analytical  processes,  enables  the  student  to  generalize  and  classify 
chemical  phenomena  and  it  aids  him  to  understand  the  more 
abstract  theories  of  chemical  philosophy.  The  method  of  instme- 
tion  adopted  is  conformed  to  this  view  of  the  uses  of  the  study. 
Text-books  are  used  and  tecvtaVAotL^  «^x^  x^o^oMfc^^Wt  the  more 
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;ant  part  of  both  study  and  instruction  is  performed  in  the 
tory.  In  order  to  solve  the  problems  which  are  thus  pre- 
,  the  student,  aided  by  books  and  instructors,  must  learn 
rinciples  and  their  application. 

Chemistry  for  Graduate  Students. 

School  has  been  constantly  increasing  the  facilities  which 
'8  to  graduate  students  for  the  study  of  different  branches 
mistry.  The  laboratories  for  analytical  and  physiological 
;try  are  open  seven  hours  daily  for  their  use.*  They  may 
with  a  course  in  quantitative  analysis  or  with  more  ad- 
l  work,  according  to  their  previous  preparation.  Each  one 
J8  separately  in  the  laboratory  all  assistance  necessary  to 

him  to  advance  in  proportion  to  his  ability  and  diligence, 
lions  in  quantitative  analysis  accompany  laboratory  work 
;  the  first  term  of  the  year.     Graduates  may  also,  if  desirous, 

any  of  the  recitations  or  exercises  belonging  to  the  aboA^e 
5ed  chemical  course.     After  suitable  preparation  the  under- 

of  original  investigations  is  encouraged.  (The  work  of  this 
arried  on  in  our  laboratories  has  afforded,  it  is  believed,  the 
v^aluable  training  possible  for  the  student  and  has  often 
'd  also  in  the  production  of  contributions  to  science  of  con- 
ble  value.) 

The  Chemical  Laboratories  of  the  School 

e  designated  according  to  their  special  uses  as  follows: 
\  Laboratory  for  Elementary  Chemistry,  used  exclusively 
it  ruction  of  the  Freshman  class. 
i  Laboratory  for  Qualitative  Analytical  Chemistry. 
\  Laboratory  for  Quantitative  Analytical  Chemistry  and 
s  chemical  investigations. 
V  Laboratoi*y  for  Physiological  Chemistry, 
additional  room  in  the  basement  of  Sheffield  Hall  is  fitted 
:h  furnaces  and  ap[)aratus  necessary  for  assaying  of  ores  in 
y  way,  while  the  practice  required  in  Detenninative  Miner- 
is  carried  on  in  a  laboratory  arranged  especially  for  this 
>e  in  the  Peabody  Museum. 

lila  conct«niing  instruction  in   physiological   chemistry,  which  forms  aiv 
Qt  part  of  the  course  in  Biolof^y,  may  be  found  in  the  KutiuqX  ^^\*CiT\.  ^ot 
J78. 
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These  laboratories  are  all  satisfactorily  supplied  with  apparatas 
and  fixtures  necessary  for  carrying  on  the  work  for  which  they 
are  designed,  but  some  of  them  are  deficient  in  space.     At  the 
present  time  the   laboratones   for  analytical   and    physiological 
Chemistry  are  occupied  by  forty-one  students.     Of  these,  thirty 
are  undergraduates  in  the  courses  of  Chemistry,  Biology  and 
Agriculture,  eight  are  graduates  and  three  are  special  students. 
They  are  working  four  hours  daily  under  the  supervision  of  four 
instructors.     The  combined  capacity  of  the  three  rooms  which 
they  occupy,  however,  is  quite  insufficient  to  accommodate  con- 
veniently so  large  a  number.      To  obviate  these  disadvantages 
which  have  been  increasing  every  year,  it  is  now  determined,  ss 
stated  above,  to  fit  up  the  rooms  which  have  been  used  hitherto 
hj  the  Agricultural  Experiment  Station.     These,  it  is  expected, 
will  be  ready  for  occupancy  at  the  beginning  of  the  next  Aca 
demic  year. 


Changes  in  the  Corps  of  Professors. 

It  is  with  gi*eat  regret  that  the  Board  are  under  the  necessity  ol 
chronicling  the  loss  of  Professor  Francis  A.  Walker,  who  has  given 
up  the  position  he  held  in  this  institution  to  accept  the  presidency 
of  the  Massachusetts  Institute  of  Technology.  Professor  Walker 
has  been  connected  with  the  school  since  1871,  though  during  the 
past  two  years  his  duties  as  Superintendent  of  the  Census  have  not 
pennitted  him  to  give  instruction.  In  the  new  and  wide  field  of 
labor  to  which  he  has  been  called,  the  wishes  of  none  will  be  more 
ardent  for  his  success  that  those  of  his  old  associates  in  the  Gov- 
erning Board. 

The  place  made  vacant  by  Professor  Walker's  resignation  has 
been  filled  by  the  choice  of  Professor  Henry  W.  Farnam.  Mr. 
Farnam  was  a  graduate  of  the  Academical  Department  of  the  class 
of  1874.  After  graduation  he  pursued  a  course  of  study  in  politi- 
cal economy  and  history  at  New  Haven,  and  then  went  to  Ger- 
many. He  there  studied  for  several  years  in  various  universities 
and  finally  took  his  degree  in  the  faculty  of  law  and  political 
science  at  Strasburg.  After  his  return  in  1878  he  acted  as  tutor 
in  the  Academical  Department,  and  in  1880  was  appointed  Univer- 
shy  Professor  of  Political  Economy. 
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Public  Lectures. 

The  fifteenth  annual  course  of  lectures  to  mechanics  and  others 
was  given  during  the  past  year  in  the  lecture  room  in  North 
Sheffield  Hall.  The  lecturers  and  the  subjects  are  indicated  in 
the  following  program : 

I.  Thursday,  Feb.  10. — The  MisBissippi  Jetties.  Prof.  Brewer. 

IT.  Tuesday,      "     15.— Life,  from  a  Chemical  Point  of  View. 

'  Dr.  B.  H.  OhittendexL 
IT.— Chocolate.  Prof.  Daniel  C.  Baton. 

22.— The  Laocoon.  Prof.  D.  Cady  Eaton. 

24. — Histriomastix,  and  the  State  Trials  of 

William  Prynne.  Prof.  Lounsbury. 

VI.  Tuesday,    Mar.    1. — Prof.  Trowbridge's  Coil  Boiler.  Mr.  P.  B.  Honey. 

3. — The  Bunsen  Lamp,  and  Heating  by  Gas. 

Dr.  H.  P.  Armsby. 
8. — Our  own  Family  of  Languages.  Prof.  Whitney. 

10. — The  Structure  and  Grermination  of  Seeds. 

Dr.  E.  H.  Jenkins. 
15.— Deep- Water  Life  off  the  U.  S.  Coast.  Prof.  Verrill. 
n.— Public  Parks.  Prof.  Baldwin. 

22. — Badiant  Matter.  Prof.  Lyman. 


III.  Thursday, 

IV.  Tuesday, 
V.  Thursday, 


(I 


It 


(( 


Vn.  Thursday, 

VIII.  Tuesday, 
IX.  Thursday, 

X.  Tuesday, 
XI.  Thursday, 
XIL  Tuesday, 


(( 


(( 


(t 
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Lectures  on  Military  Science. 

A  course  of  Lectures  on  Military  Science,  by  officers  of  the 
^'  S.  Engineering  School,  at  Willets  Point,  was  delivered  in 
^orth  Sheffield  Hall  as  a  part  of  the  instruction  in  the  School 
<^Qring  the  second  term  of  the  academic  year  1880-81.  The 
^fder  and  subjects  of  the  Lectures  were  as  follows : 


I-  Monday,  Feb.  21. — vStrategy  and  Grand  Tactics. 

Lieut.  G.  McC.  Derby,  U.  S.  Engineers. 
25. — Logistics.  Lieut.  F.  V.  Abbot,  U.  S.  Engineers. 

28. — Small  Arms  and  their  influence  on  Tactics. 

Lieut.  Eugene  GriflRn,  U.  S.  Engineers. 
4. — Artillery.  Capt.  J.  B.  Quinn,  U.  S.  Engineers. 

7. — Fortification.  ('apt.  A.  M.  Miller,  U.  S.  Engineers. 

11. — Sea  Coast  Defence. 

General  H.  L.  Abbot,  U.  S.  Engineers. 


II-  Friday,       '^ 
111-  Monday,     '* 

^'-  Friday,    Mar 
*•  Monday. 
^I.  Friday, 


ii 


it 
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Additions  to  the  Zoological  Collections. 
A.  E.  Vkeeill,  Curator;  J.  II.  P^merton,  Assistant. 

During  the  past  year,  as  in  previous  seasons,  the  most  import- 
ant additions  to  the  Zoological  collections  have  been  due  to  the 
cooperation  of  the  curator  with  the  U.  S.  Fish  Commission  in  tbe 
exploration  of  the  sea-bottom,  off  our  coasts. 

The  headquarters  of  the  Commission  were   at  Wood's  HoU, 
Mass.,  last  season,  and  the  work  of  dredging  and  trawling  wft^ 
carried  on  with  great  success  from  that  point  over  an  extensive 
region,  both  in  the  shallower  waters  and  southward  to  the  GuH 
Stream  slope,  from   70  to  115  miles  off  shore,  and  to  a  depth  of 
600  fathoms. 

This  year,  as  last,  the  steamer  "  Fish  Hawk,"  of  480  tons,  b 
and  fitted  expressly  for  the  scientific  work  of  the  Fish  Comm 
sion,   was   employed   in   these   explorations.      The   commander 
Lieut.  Z.  L.  Tanner,  U.  8.  N.,  also  made  another  trip,  after  the 
regular  work  of  the  season   was  over,  to  the  deep-water  off  the 
mouth  of  Delaware  Bay,  with  excellent  results.     The  very  exten- 
sive and  valuable  series  of  Invertebrata,  obtained  during  these 
explorations,  as  well  as  numerous  collections  contributed  to  the 
Fish   C'Ommission  by  the   bank  fishermen  of  Gloucester,  MasA, 
have  all  been  sent  to  the  Museum  to  be  elaborated  and  reported 
upon,   and   eventually   to   be   distributed.     As  fast  as  they  »r« 
worked  up,  good  series  will  be  deposited  in  the  Museum. 

In  the  explorations,  last  summer,  the  curator  was  assisted  by 
Mr.  Richard  Rathbun,  Mr.  Sanderson  Smith,  Mr.  J.  H.  Emerton, 
Professor  L.  A.  Lee,  and  by  Messrs.  B.  F.  Eoons,  E.  A.  Andrews, 
and  H.  L.  Bruncr  of  the  Sheflield  Scientific  School.  Professor 
S.  L  Smith  also  took  part  in  the  work  during  the  season,  devoting 
his  time  to  the  Crustacea. 

Professor  Smith  has,  as  usual,  taken  charge  of  the  Crustacea  io 
the  Museum.  He  has  prepared  for  publication  in  the  Bulletin  of 
the  Museum  of  Comparative  Zoology  accounts  of  the  numerous 
new  and  strange  forms  of  Cnistacea,  dredged  in  the  deep  water, 
off  our  coast,  by  Mr.  A.  Agassiz  on  the  "  Bache,"  in  1880. 

The  curator  has  published  papers  in  the  American  Journal  of 
Science,  giving  accounts  of  numerous  new  and  interesting  fishes, 
molluacsLy  echinoderms,  etc.,  dredged  in  the  deep  water,  off  the  ■ 
coast     He  has  also  prmled  m  vXi<i^t^>x'&^QX\^\»^S.  x^DAConnectl-  ■ 
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cut  Academy,  vol.  v,  the  second  part  of  a  monographic  revision 
of  the  Cephalopods  of  our  coast,  and  a  lengthy  report  on  the 
same  subject  in  the  Report  of  the  U.  S.  Fish  Commission.  These 
papers  are  very  fully  illustrated. 

Mr.  J.  H.  Emerton,  in  addition  to  his  regular  duties,  has  made 
many  drawings  to  illustrate  several  of  the  reports  referred  to 
above,  and  others  in  progress.  He  has  also  been  engaged,  for 
some  time,  upon  a  life-sized  restoration  of  one  of  the  gigantic 
Cephalopods  of  Newfoundland  {Architeuthis  princeps),  for  exhi- 
bition in  the  Museum.  This  is  now  nearly  completed.  When 
finished,  it  will  be  one  of  the  most  remarkable  and  instructive 
objects  on  exhibition. 

Miss  K.  J.  Bush  has  been  employed,  during  the  year,  at  the 
expense  of  the  U.  S.  Fish  Commission,  to  aid  the  curator  in 
arranging  and  cataloguing  the  extensive  collections  that  have 
accumulated,  year  after  year,  in  connection  with  the  explorations 
dong  our  coast. 

Hiss  Belle  Yoorhees  has  also  been  employed,  in  the  same  way, 
dming  a  part  of  the  year. 

Aside  from  the  collections  referred  to  above,  the  most  inter- 
ring and  important  addition  made  to  the  Museum,  is  a  series 
of  mounted  birds  from  New  Guinea,  presented  as  a  memorial  of 
Charles  A.  Heald,  of  the  class  of  1881  (Y.  C),  by  his  parents. 
This  collection  includes  a  series  of  four  specimens  of  a  recently 
discovered  and  rare,  as  well  as  beautiful,  paradise-bird,  the  Para- 
dUea  Raggiana.  Many  other  beautiful  specimens  are  also  con- 
tained in  this  collection,  and  nearly  all  were  previously  unrepre- 
sented in  the  Museum. 

A  small,  but  valuable,  collection  of  rare  bird  skins  from  the 
high  lands  of  Guatemala,  has  been  presented  by  Mr.  Guillesmo 
Nanne,  through  Mr.  G.  M.  Totten. 

Several  large  skins  of  mammals,  birds  and  sharks  have  re- 
^ntly  been  mounted  and  put  on  exhibition.  Among  these  is  a 
^ery  large  white  bear  from  Siberia,  presented  several  years  ago 
V  Mr.  Colin  M.  Ingersoll. 

The  following  are  other  additions  : 

Richard  Rath  bun,  specimens  of  Renilla,  Gorgon  ise,  and  Ante- 
^on,  from  Brazil. 

Professor  T.  A  Thacher,  pelican  from  San  Rafael,  California. 
Collected  by  Albert  E.  Kent  (Y.  C.  1853). 

Mrs.  Peckham^  sin^uJar  nest  of  Oriole. 
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John  p.  Keep,  Hamden,  Cross-gray  fox.  Taken  betweer 
Hamden  and  Bethany.     (Purchased.) 

H.  Van  Rensselaer  (S.  S.  S.),  internal  parasites  of  fox,  etc 
TVichincB  encysted  in  human  muscles,  from  New  York. 

Wesleyan  University,  northern  squids  {Ommastrephes)^  froir 
Newfoundland,  collected  by  Mr.  H.  L.  Osborn.     (In  exchange.) 

E.  B.  Wilson  (S.  S.  S.  1878),  large  specimens  of  BcUanogloams 
and  of  Chcetopterus  pergamentaceus^  from  Beaufort,  N.  C. 

S.  F.  Clark  (S.  S.  S.  1878),  lancelets  (Ainphioxus)^  from  Chesc 
peake  Bay. 

Professor  W.  K.  Brooks,  alcoholic  specimens  of  Lingula  pyr€. 
midatay  from  Rip  Raps,  Va. 

Geo.  W.  Potter,  North  Haven,  five  living  black  snakes. 

H.  L.  Bruner  and  E.  A.  Andrews  (S.  S.  S.),  living  stripe 
snakes,  black  snake,  and  turtles. 

C.  A.  Houghton,  W.  Med  way,  Mass.,  tiger-cat,  two  species  < 
agouti,  duck,  crocodile,  and  large  lizard,  mounted,  from  Soat 
America.  (Presented.)  Canada  porcupine  from  Massachusetts 
and  western  fox-squirrel,  mounted.     (Purchased.) 

Dr.  J.  Jullien,  Paris,  Bryozoa  and  shells.     (In  exchange.) 

A.  P.  Goodwin,  shells  from  Australia,  etc.     (In  exchange.) 

B.  F.  Koons  and  E.  A.  Andrews  (S.  S.  S.),  lot  of  Artefni 
fertiliSy  West  Haven. 

N.  Vickary,  Lynn,  Mass.,  birds,  mounted,  from  Massachusetts 
(Purchased.) 

Professor  B.  Silliman,  forty-nine  bird-skins,  from  California,  col- 
lected by  E.  F.  Lorquin. 

A.  E.  Verrill,  birds  and  mammals,  mounted,  from  Massachu- 
setts. (Deposited.)  Shells,  insects,  spiders,  myriapods,  from 
Wythe  Co.,  Va. 

National  Museum.  A  very  large  shell  {Fnsua  Aruanus)\  * 
fresh  specimen  of  the  recently  discovered  "  tile-fish "  (Zopho- 
latilns) ;  mounted  by  Mr.  Vickary. 

Museum  of  Havre,  France,  through  M.  Auguste  Briand.  Speci- 
mens of  cuttle-fishes  {Sepia  officinalis  and  Loligo  vulgaria).  (I" 
exchange.) 

T.  S.  Gold,  West  Cornwall.  Snake  with  two  heads;  foBtJ 
lamb,  etc. 

Thos.  Trowbridge,  New  Haven.     Collection  of  shells  from  St 
Christopher,  W.  I.     Three  large  crabs,  from  West  Indies. 
/Jo ward  Hitchcock.    Young  \,\x.Y\\ft  ^Ozotfieca  odorata). 
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G.  F.  Allen,  New  Haven.     Collection  of  local  land  and  fresh- 
wsLter  shells. 

A,  E.  Van  Name.    Menobranchus  from  near  Independence,  Wis. 
Horace  Bowman,  New  Haven.     Rare  fish  and  SquiUa  enipusa^ 
Long  Island  Sound. 

"Wm.  Fuller,  New  Haven,     Specimen  of  SquiUa, 
P^rofessor  B.  G.  Wilder,  Ithaca,  N.  Y.     By  exchange.     Living 
mixd  fish  {Amia  calva)  and  Menobranchi  from  Cayuga  Lake.     Ii\ 
alcohol,  Menobranchus,  young  of  Lepidosteus  and  Amia;  Am- 
phioxus  from  the  Mediterranean. 

Captain    Fred.    Hotchkiss.      Porcupine-fish    {Tetradon),  from 
West  Indies. 

Captain  Joseph  A.  McLure,  through  Thos.  Trowbridge,  Jr. 
Lizard  from  Dominica ;  pair  of  Hercules  beetles. 

F.  S.  Smith  (Y.  C.  1874),  New  Haven.     Internal  parasites  of 
Canada  Porcupine,  Lewis  Co.,  N.  Y. 
V.  N.  Edwards,  Wood's  Holl,  Mass.     Parasites  of  eels. 
Gen,  G.  K.  Warren,  U.  S.  A.     Mud  containing  shells,  dredged 
up  in  New  Bedford  Harbor.     Among  the  shells  is  Pholaa  costata, 
Guillesmo  Nanne,  Costa  Rica,  through  G.  M.  Totten.     Collec- 
tion of  bird  skins  from  Guatemala. 


Anniversary. 

The  Exercises  of  the  Graduating  Class  were  held  in  North 
Sheffield  Hall  on  the  evening  of  Tuesday,  June  28,  1881.  The 
<5audidates  for  degrees  with  the  subjects  of  their  graduation 
theses  are  given  in  the  following  schedule.  Those  marked  with 
*Q  asterisk  were  read  in  the  evening. 

BACHELORS  OF  PHILOSOPHY.    (48). 

^^Hables  Francis  Adams  (Dynamic   Engineering),  Jessups,  Md.      On  the  Hy- 
draulics of  a  ^team  Launch,  with  Design  for  propelling  the  same. 

^than  Allen  Andrews  (Natural  History),  Tarry toton,  N.  Y.    On  the  Anatomy 
of  tiie  Spider-Crab  {Libinia  emarginata). 

EDWARD  Bailey,  Jr.  (Dynamic  Engineering),   Harrisburg.  Pa.      Design  for  a 
Direct-acting  Steam  Crane. 

^*AXK  Lewis  Bigblow  (Dynamic  Engineering),  Niew  Haven,    On  the  Colt  Disc 
Engine. 

^■oaoi  Frbdbriok  Bosworth  (Civil  Engineering),   Mtt/ord.     Oxi  ^xi.\gC\^  ^)v 
American  Bridge  Building. 
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*Lester  Paige  Breckenridoe  (Dyasmic  KngiDeering),  Weatfidd^  Man.    On  the 

Methods  of  Measuring  Motive  Power. 
Charles  Sheldon    Burnuah   (DyDamic   RngineeriDg),    Wbodbridge.     Origm*l 

Design  for  an  Expansion  Ge&r. 
♦Howard  Field  Chappbll  (Cheraistrj),  Chicago,  lU.    On  the  Reaction  of  Phos- 
phoric Acid  with  Sodium  Chloride. 
Charles   Manville   Downs  (Biology),  New  Haven.      On  the  Histology  of  the 

Alimentary  Canal  of  the  Cat. 
♦John  Slade  Ely  (Biology),  New  York  City.    On  the  Ezoskeleton  of  TWonsWw 

longicomis. 
George  Sherman  Folsom  (Select),  Nortkford.     On  International  Copyright 
Seymour  Francis  Frasiok  (Biology),  Hartford.    On  the  Ezoskeleton  and  Ner- 
vous System  of  Crangon  mUgaria. 
Albert  Moses  Gerstle  (Select),  Youngsiown,  0.    On  the  Anti- Jewish  Agitation 

in  Genua  uy. 
♦Henry  Holbrook  Gladdino  (Civil  Engineering),  New  Haven.     On  the  Super- 
structure of  the  East  River  Bridge. 
*Wiluam  Loomis  Griswold  (Biology),  BanksviUe.    On  the  Influence  of  Acids 

and  Alkalies  on  the  Diastatic  Action  of  Saliva. 
Frederic  Jonathan  Hiller  (Chemistry),  CohoeSy  N.  Y.    On  the  Coloring  Matwr 

of  Young  Fustic. 
Samuel  Hiooins  (Dynamic  Engineering),  Buffalo,  N.  Y,     On  the  History  of  ^ 

Locomotive. 
Blain  Jamison  (Select),  New  Orleans,   La.    On  the  Protective  System  in  *^® 

United  States. 
Jeme  Tien  Yow  (Civil  Engineering),  Canton,  China.     Review  of  a  Large  W^^ 

Crane. 
Benjamin  Franklin  Koons,  B.A.,  Oberlin  College  (Natural  History),  Sulp^^^^ 

Springs,  0.    On  the  Structure  of  a  Phyllopod  Crustacean  (Eubranchipus  v^' 

nalis). 
Edmund  Parker  Lord  (Dynamic  Engineering),  Saxonmlle,  Mass.    On  the  Ste**** 

Boiler,  and  Boiler  Explosions. 
Richard  Beeker  Lyon  (Civil  Engineering),  New  Haven.    Discussion  of  the  'BO^ 

of  the  Insurance  Building  at  New  Haven. 
Silas  Metzoer  (Select).    New  Haven.    On  the  Life-Saving  Service  of  the  Uo'^ 

States. 
Edwin  Kirtland  Morse  (Civil  Engineering),  Poland,  0.     Review  of  a  Bridg®   * 

Struthers,  Ohio. 
Marcus  Daty  Munn  (Chemistry,)  Southington.    On  the  Determination  of  MaD^^ 

nese  in  Silicates. 
Marvin  Olcott  (Dynamic  Engineering),    Coming,  N.  Y.     On  tbe  Steam  Bng^ 

Governor. 
OwYANG  Kenq  (Dynamic  Engineering),  Canton,  China.    On  the  Steam  Indic**^^ 
Francis  Stuyvesant  Peabody  (Select),  Chicago,  lU.    On  the  Taxation  of 

gages. 
Oliver  Phelps  (Select),  Canandaigua,  N.  Y.    On  the  Relation  of  Railroad 

the  Prosperity  of  the  Country. 
Addibon  Alexander  Riohter  (Dynamic  Engineering),  Newark,  N.  J, 
for  a  Calorimeter  for  DetermmVng  Viie  kmo\i\i\.olUsMtass^^^lto«n. 
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WIS  Sargent  (Dyaaniic  Engiaeering),  New  Haven.     Report  of  a  Series 
1  Tests  upon  a  Wlieelock  Engine  of  One  Hundred  and  Fifty  Horse 

IB  SouiLLBR  (Chemistry),  New   Haven.     On  Volumetric  Methods  for 
ination  of  Iron. 

)SEPH  Shanley  (Select).  New  Haven.     On  the  Navigation  Laws. 
JUSTUS  Smith  (Select),  New  Haven.     On  Free  Ships. 
^ABD  Trumbull  (Biology),  Talcahuano,   Chili.    On  the  Histology  of 
ad  Teeth. 

[\DSAY  Trumbull  (Biology),  Talcahttano,  Chili.     On  the  Influence  of 
m  the  Products  of  Dij^ostion. 

AN   Rensselaer  (Biology),  Albany,  iV.   Y.     On  the   Exoskeleton  of 
^hius  Americanus,  a  new  species  of  Araneina. 

RLE8  Warnkr  (Civil   Engineering).    West  Suffidd.      On   the   Water 
ly  of  Westfield,  Mass. 

LLiAM  Watson  (Dynamic   Kngineering),  Ashtabula,  0.     On  thQ  Per- 
^fotion.  with  a  Discussion  of  Gamgee's  '"Zero- Mo  tor.'' 
vIeeker  Wood  (Dynamic  Engineering),  Jforristown,  N.  J.     On  the 
lical  rheory  of  Heat. 

urnham  Woodford  (Select),  West  Winsted.     On  the  Proposed  Amer- 
ter-Oceanic  Canal. 

giit  (Biology),  Went  Roxbury,  Mass.     On  the   Histology  of  the  Ali- 
y  Canal  of  the  Shad  {Ahsa  sapidissima). 

:nton  Wright  (Civil  Engineering).  Croinwtll.     On  Compressed  Air  as 
to  Engineering  Constructions. 


Prizes. 
lowing  prizes  were  awarded  during  the  year : 

CLASS  OF  1881. 

e  in  Civil  Engineering,  the  prize  divided  between  Geoboe  Frederick 
iTH,  of  Milford,  and  Henry  Holbrook  Gladding,  New  Haven. 

Prize  for  exc^ilence  in  Zoohgiail  and  Biological  studies,  awarded  to 
.'Vllen  Andrews,  of  Tarrytown,  N.  Y. 

class  of  1883. 

?  in  the  Mathemaiics  of  Junior  Year,  the  prize  awarded  to  Prank  Jud- 
UBBRT,  I^ew  Haven. 

class  of  1883. 

e  in  all  the  Studies  of  freshman  Year,  the  prize  awarded  to  Edward 
rd  Dench,  Bridgeport,  wiili  honorable  mention  of  John  Bartholo- 
■uUford,  and  Frkdkric  Elijah  Beach,  New  Haven. 
'e  in  Mathematics,  tlio  prize  awarded  to  John  Alpheus  Allex,  New 
with  honorable  mention  of  John  Bartuolouey^^,  Guil/ord, '^^wkwesa^ 
Beach,  Xetv  Haven,  and  Edward  Bradford  Be^ch,  Bridgeparl, 
2 
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For  excellence  in  German,  the  prize  awarded  to  Kdward  BRiU)FORD  Dixc 
Bridgeport. 

,For  excellence  in  Physics^  the  prize  divided  between  John  Alphbus  Allen,  A 
Haven,  and  Edwakd  Bbadpokd  Dench,  Bridgeport, 

For  excellence  in  Chemistry^  the  prize  awarded  to  John  Alpheub  Allen,  h 
Haven,  with  honorable  mention  of  John  Bartholohkw,  Ouilford,  u 
Edward  Bradford  Dench,  Bridgeport 

For  excellence  in  Mechanical  Drawing^  the  prize  awarded  to  Charles  Suif> 
Brown,  East  Hampton,  with  honorable  mention  of  John  Bartholomk 
Guilford,  Freobrio  Eluah  Beach,  Niew  Haven,  and  Joseph  Allen  Skink 
Holyoke,  Mass. 

For  excellence  in  English  Composition,  first  prizes  awarded  to  Gborub  Andb 
Babrows,  Philadelphia,  Pa.,  Ebenezbr  Hubbard  SKrxNER,  Escambia,  f 
and  Robert  Hawthorne  Wtlib,  Chester,  S.  C. ;  second  prizes  awarded 
Thbodorb  Davenport  Bacon,  Norwich,  Edward  Bradford  Dench,  Brii 
port,  William  Harper,  Shippentburgh,  Pa.,  John  Elmer  Lockwood,  Sti 
ford,  John  Edmund  Newell,  Chicago.  lU.,  George  Shfpman  Payson.  • 
cago.  Ill,  and  Edward  Irvino  Stone,  Bethlehem. 


PROGRAMME  OF  STUDIES, 


AND 


CATALOGUE, 


FOR    THE    C0LLEC4E    YEAR   1881-:i. 


CALEND'AR. 


1881. 

16  Sept. 

Thursday, 

First  Term  begins. 

22  Dec. 

Thursday, 

First  Term  ends. 

1882. 

Winter  Vacation  of  three  i 

12  Jan. 

Thursday, 

Second  Term  begins. 

5  April, 

Wednesday, 

Spring  Recess  begins. 

12  April, 

Wednesday, 

Spring  Recess  ends. 

27  June, 

Tuesday, 

Meeting  of  Appointing  Board. 

27  June, 

Tuesday, 

Anniversary. 

28  June, 

Wednesday, 

Commencement. 

29,  30  June, 

Thursday,       ) 
Friday,  Sat.,   S 

Examination  for  Admission. 

1  July, 

Smnmer  Vacation  of  eleven 

12,  13  Sept. 

Tues.,  Wedn., 

Examination  for  Admission. 

14  Sept. 

Thursday, 

First  Term  begins. 

21  Dec. 

Thursday, 

First  Term  ends. 

ABBREVIATIONS. 

8.  H. Sheffield  Hall. 

N.  8.  H.         -        -        -        -  North  Sheffield  Hall. 

TB. Treasury  Building. 

D. Durfee  College. 

F.  Farnam  College. 

B. East  Divinity  Hall. 

w. West  Divinity  Hail. 

p.  M.     -        .        -        -         -  Peabody  Museum. 

A.  Absent  ou  leave. 


Id  the  buildings  belonging  to  the  Sheffield  Scientific  School,  the 
bend  from  1  to  2 1  are  in  Sheffield  HaU-,  Itom  'l^  \^  ^^  \\i  'S^tVii  SheS 


CORPORATION. 


PRESIDENT. 

Rev.  NOAH  PORTKR,  D.D.,  LL.D. 

FELLOWS. 

His  Excellency  HOBART  B.  BIGELOW,  New  Haten. 

His  Honor  WILLIAM  H.  BULKELEY,  Hartford. 

Rev.  THEODORE  D.  WOOLS  EY,  D.D.,  LL.D.,  New  Haven. 

Rev.  HIRAM  P.  ARMS,  D.D.,  Norwich  Town. 

Rev.  GEORGE  J.  TILLOTSON,  M.A.,  Wethersfibld. 

Hon.  ALPHONSO  TAPT,  LL.D.,  Cincinnati,  0. 

Rev.  AMOS  S.  CHESBBROUGH,  M.A.,  Durham. 

Rev.  MYR6N.N.  MORRIS,  West  Hartford. 

Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  Citt. 

Rkv.  SAMUEL  G.  WILLARD,  M.A.,  Colchester. 

Hon.  henry  B.  HARRISON,  M.A.,  New  Haven. 
Rev.  JOSEPH  W.  BACKUS,  M.A.,  Rookville. 
FToN.  FREDERICK  J.  KINGSBURY,  M.A.,  Waterburt. 
Rev.  CHARLES  RAY  PALMER,  M.A.,  Bridgeport. 
Rev.  JOSEPH  H.  TWICHELL,  B.A.,  Hartford. 
B:on.  WILLIAM  WALTER  PHELPS,  M.A.,  New  York  Citt. 
MASON  YOUNG,  M.A.,  New  York  Citt. 


8ECRETART. 

FRANKLIN  B.  DKXTKR,  M.A. 

TREASURER. 

^^^RY  C.  KINGSLEY,  M.A.  (5  TR.)     23  Hillhouse  av. 


GOVERNING    BOARD. 


APPOINTED    BY    THE    CORPORATION    OP   YALE    COLLEGE. 


President. 

)AH  PORTER,  D.D.,  LL.D., 


(7  TR.)    31  Hillhoiise  av. 


Ohainnan  and  Bzecntive  Officer. 

E  J.  BRUSH,  (3  8.  H.)     14  TrumbuU  8t. 

Professors. 

▲  BRANOKD  IV  THS  ORDSR  OP  THBXB  GRADUATION. 

MA.  NORTON, 

I  Engineering.  (34  N.  8.  H.)     72  Prospect  st. 

:R  S.  LYMAN, 

8ic8  and  Astronoray,  Theoretical,  and  Practical.  (39  N.  8.  H.)  88  Trumbull  st. 

.M  D.  WHITNEY, 


miotics  and  French. 

E  J.  BRUSH, 
eralogy. 

L  W.  JOHNSON, 

rretical  and  Agricultural  Chemistry. 

M  H.  BREWER, 
icultnral  (NORTON  Professor). 

:.  CLARK. 
hematics. 

.  C.  EATON, 

my. 

S  R.  LOUNSBURY,     . 
lush. 

D.  ALLEN, 

lytical  Chemistry  and  Metallurgy. 

iN  K.  VERRILL, 
'ogy  and  Geology. 

I.  SMITH, 
^parative  Anatomy. 

M  (J.  MTXTER, 
nistry.  > 


(206  D.)     246  Church  st. 

(3  s.  H.)     14  Trumbull  st. 

(12  8.  H.)    54  Trumbull  st 

(4  8.  H.)     246  Orange  st. 

(40  N.  8.  H.)     29  Kid  St. 

(41  y.  s.  H.)     70  Sachem  st 

22  Lincoln  st. 

(13  s.  H.)     189  Temple  St. 

(15  p.m.)     148  College  St. 

(14  p.  M.)     148  (College  st. 

(8  8.  H.)     8  Trumbull  st. 


DUBOIS, 
amical  Engineering  (HiOoiN  Professor).       (45  N.  s.  H.)     328  Howard  av. 

W.  FARNAM, 
fi/'o/  £honomy  and  History,  w  W^^^owafe  ^v , 


LECTURERS,   INSTRUCTORS    AND    ASSISTANTS. 


ADDITIONAL   TO   THE    GOVERNING    BOARD. 


ALBERT  S.  WHEELKR, 
German. 

MARK  BAILEY, 
Elocution. 


27  Eld  8t 


(150  P.)    200  Temple  8t 
JOHN  11.  NrKMKYER,  Professor  in  Yale  School  of  Fine  Arts, 


Free  Hand  Draioing. 


8  Art  School 


FRKDKRFOK  R.  UONEY, 

Descriptive  Geometry  and  Piqjection  Diawing.       (53  N.  &  H.)     14  Lincoln  8t 


HERBKRT  MILLKU, 
French. 

THOMAS  W.  MATHKR, 

Kinematics  and  Afacfiine  Design. 

ALLEN  B.  HOWE, 

Analytical  Chemistry. 

RUSSELL  H.  CHITTEXDKN, 
Phy8iologi4:al  Chemistry. 

CHARLES  HILDEBRAND, 
Mathematics. 

SAMUEL  L.  PENFIELD, 
Mineralogy. 

MARCUS  D.  MUNN, 
Analytical  Chemistry. 


57  Trumbull  st- 


(45  N.  8.  H.)     19  Warren  pi. 


138Ck>llege8t. 


(13  8.  H.)    96  Humphrey  st 


34  Chesnut  8t 


(2  P.  If.)    14  8.  H. 


66  H.  B.  la:. 


STUDENTS. 


26 


GRADUATE    STUDENTS. 


1  Andrews,  ph.b. 
iley,  PH.B. 
rleton,  a.b.  | 
Jollege.  ) 

Ely,  PH.B. 
iebrand,  d.e. 
ards  Hooker,  b.a. 
lerick  Klein,  d.e. 
idron  Lambert,  b.a. 
nian,  ) 

arkey  College.  ) 
Dund  Liude,  b.a. 
on,  M.A. 

on  and  Jefferson  College,  Pa. 
y  Munn,  ph.b. 
less  Nye,  b.a. 
College. 

nus  Penfield,  b.a. 
les  Warner,  ph.b. 
3  Waters,  b.s. 
College,  Ky. 
liam  Watson,  ph.b. 
nliam  Woodford,  ph.b. 
olsey,  B.A. 


1 


1 


Turrytown^  N.  Y. 
HarrisbtArg,  Pa. 

Ambalkij  India. 

New  York  Gity^ 
New  Haven, 
New  Haven, 
New  Haven, 
New  York  City, 

Aintab,  Turkey, 

New  Haven, 

Washington,  Pa. 

Southingion, 

Marietta,  0. 

CatskiU,  N.  Y. 
West  SuffiM, 

GarrettsviUe,  0. 

Ashtabula.  0. 
West  Winsled, 
New  Haven, 


N.  &  H. 

489  Chapel  St. 
216  York  st. 

57  N.  8.  H. 

34  Chestnut  st 

62  Prospect  st. 

14  Whalley  av. 

90  High  St. 

n  High  St. 

133  Congress  av. 

49  Grove  st. 

55  N.  8.  h. 

91  w. 

14  &  H. 
305  Orange  st. 

21  Home  pi. 

498  Chapel  st 

16  8.  H. 

250  Church  st. 

Gbaduatbs,  19. 
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SENIOR  CLASS. 


Horace  Bllsworth  Aodrews, 
Alfred  Warner  Armstrong, 
Charles  Noyes  Batcbeller, 
Heurj  Jonathan  Biddle, 
Francis  Hajes  Blake, 
Nathan  Gross  Bozeman, 
Frederick  Casper, 
William  Anson  Chamberlin, 
William  Henry  Crocker, 
James  John  Drummond, 
Richard  Lawrence  Everit, 
Herbert  Waldron  Faulkner, 
William  Alanson  Hall, 
Alexander  Bryan  Johnson, 
Frederick  William  La  Forge, 
Frank  Judson  Lambert, 
Norman  Smith  Latham, 
Cassius  Samuel  Lyman, 
Sheldon  P]lton  Minor. 
Edward  E.  Paramore, 
Louis  Valentine  Pirssou, 
I  Tarry  Smith  Pope, 
Robert  Browning  Rood. 
Charles  Edward  Stockder,  Jr. 
Fred  Moore  Strong, 
Henry  Taber, 

Arthur  Graham  Thompson, 
Edwin  Thome, 
Thomas  Pearsall  Thome, 
Walter  Joy  Vought, 
Edward  Loder  Whittemore, 
Alfred  Buckingham  Willcox, 
Chaunoey  Pratt  Williams,  Jr. 
S.  Lawrence  Williams, 


Cleveland^  O. 
Cleveland,  0. 
Wnllingfard,  V(. 
Philadelphia,  Pa. 
New  Haven, 
New  York  City, 
West  Meriden, 
New  Haven, 
San  Francisco,  Col. 
Winfield,  lU. 
New  Haven, 
Stamford, 
Morris, 
Utica,N.  Z 
Waterbury, 
New  Haven, 
North  Manchester, 
Holyoke,  Mass. 
ThoTMLston, 
St.  Louis,  Mo. 
New  York  Gity, 
Jersey  City,  N.  J. 
Great  Barrington.  Mass. 
West  Meriden. 
Boston,  Mass. 
Netv  York  Oily, 
MOford, 
New  York  City, 
MiUbrook,  N  Y. 
Buffalo,  N.  Y. 
Rye,  N.  Y. 
(Thicago,  III. 
Albany,  N  Y. 
Chicago,  lU. 


43  College  «. 

43CoUegest. 

114  High  8t 

36  Elm  St 

119  W. 

31  Temple  Bt 

215  York  8t 

30  TramboU  si 

36  Elm  St 

114  High  It 

281  Whitney  ate. 

23  Prospect  ft 

106  Wooeterst 

62  W. 

167  Temple  bL 

12Eld8t 

120  Dwigbtst 

67  Mansfield  st 

167  Temple  St 

36  Elm  St 

121  Parkflt 

61  W. 
167  Temple  St. 
167  Temple  st 

36Ehn8t 

:i3  Prospect  St 

43  College  Bt 

62  W. 
71  W. 
85  V. 
76  W. 
70  W. 

36  Elm  St 
36  Klmst 

Sbkiobs,  34. 
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JUNIOR  CLASS. 


Ein  Abbott, 
leus  Allen, 
Safford  Barrows, 
idrew  Barrows, 
holomew, 
Lobinson  Bartlett, 
Elijah  Beach, 
litney  Berryman, 
ion  Boothe, 
Llan  Bowles, 
Truman  Bradley, 
irker  Breese, 
imner  Brown, 
ilo  Carpenter, 
lyniond  Carpenter, 
jrron  Chase, 
ley  Coates, 
son  Covell, 
rlington, 
radford  Dencli, 
Isey  Devereux, 
den  DuBois, 
?ers  Kastwick,  Jr. 
•iithworth  Frazer, 
tckwood  Gold, 
ewart  Hall, 
nee  Harper, 
arper, 
bard. 

y  JohiiHOii. 
T  Lock  wood, 
llison  Lockwood, 
aan, 
111, 

y  Mann, 
ant  Mitchell,  Jr. 
jnd  Newell, 
tis  Nutt,  Jr. 
ipman  Payson, 
ells  Penfleld, 
k-ard  Pope,  Jr. 
doch  Pratt. 
•maa  Randall. 


New  Haveriy 
New  Havenj 
Hartford, 
Philadelpkia,  Pa. 
Guilford. 
Freepori^  III. 
New  ffaven^ 
New  York  City, 
Birmingham, 
Springfield^  Maes. 
New  Haven, 
Meriden, 
East  Hampton, 
Madison,  Wise. 
Aft<m,  N.  Y. 
Chicago,  lU. 
Kansas  City,  Mo. 
Stamford, 
West  Chests,  Pa. 
Bridgeport, 
Cleveland,  0. 
New  Haven, 
New  York  City. 
Holyoke,  Mass. 
West  Cornwall, 
Warren,  0. 
Denver,  CoL 
Shippensburg,  Pa. 
Wesifield,  Mass. 
Rome,  Ga. 
Stamford, 
Stamford, 
Middlefield. 
MiddlefUM, 
Utica,  N  Y. 
Edgewood, 
Chica^fo,  III. 
Boston,  Mass. 
Chicago,  III. 
Chicago,  III. 
Jersey  City,  N.  J. 
Elmira,  N.  Y. 
Birmingham, 


26*7  Church  8t. 

189  Temple  at. 

163  Temple  st 

43  College  st 

17  Wooeter  pi. 

36  Elm  8t 

33  Lyon  st 

464  Chapel  at. 

143  York  st 

167  Temple  st. 

142  Orange  9t 

458  Chapel  st 

1 14  High  St. 

36  Elm  st 

60  w. 
184  York  st 

66  w. 

31  Temple  st 

136  College  st 

67  Mansfield  st. 

43  CoUege  st 

328  Howard  av. 

36  Elm  st 

77  w. 

49  Grove  st. 

36  Ehn  st 

41  Trumbull  st. 

136  College  st 

1 14  High  st 

41  High  St. 

146  Dixwell  av. 

146  Dixwell  av. 

107  w. 

107  w. 

43  College  st. 

134  College  st 

73  w. 

36  Elm  st 

109  WaU  st 

109  Wall  st 

61  w. 

\1  U\%\i  «X. 
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Albert  William  Robert, 
Joseph  Warren  Rogers,  Jr. 
Frederick  Baylies  Samson, 
Charles  Lansing  Sajre, 
Horace  Lee  Simpson, 
Ebenezer  Hubbard  Skinner, 
Joseph  Allen  Skinner,  . 
Edward  Irving  Stone, 
John  Edwards  Stryker, 
Alonzo  Felton  Wood,  Jr. 
Alexander  Wurts, 
Robert  Hawthorne  Wylie, 


New  York  Oiiy^ 
Scarborough^  N.  T. 
Richmond^  Ind. 
mica,  K  7, 
Penaacoia,  Fla. 
Escambia,  Fla. 
Holyoke,  Mass. 
Bethlehem, 
CatakiU,  N.  7. 
West  Haven, 
New  Haven, 
Chester,  S.  C. 


36  Elm  It 
203  York  st. 
458  Chapel  at 
43  College  8l 
114  High  8i 
114  BS^  8t 
106  Wall  8t 
72  High  St 
77  ¥. 
77  Qeorgeit 
65  Whitney  tT. 
136  College  st 

JUNIOBS,  55. 
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29 


FRESHMAN    CLASS. 


Alfonso, 
Harvey  AUcutt, 
Law  Allen, 
Mayes  Anderson, 
Jen  Armour, 
udley  Barry, 
Hen  Benedict, 
3  Vincent  Ben^t, 
Blake, 

^'rancis  Bosworth, 
Russell  Britton, 
7  Rea  Burr, 
ark  Campbell, 
DeWitt  Carrington, 
lustin  Chambers, 
BrHiaard  Coit, 
^awrence  Colton, 
ward  Cooper, 
oseph  Cornell, 
Vyckoff  Cummins, 
towling  Dano, 
I  Wales  Dodge, 
Bailey  Downing, 
.^ercival  Farquhar, 
rthur  Fawcett, 
fixby  Ferguson, 
rt  Galbraith, 
dsey  Grout, 
Augustus  Guinnip, 
3ague, 

nsley  Harrison, 
1  Hatcher, 
irown  Hawley, 
.  Hepburn, 
lusser  Herr, 
lenry  Hopper, 
enry  Jennings. 
Crossley  Johnson, 
eith,  Jr. 
iidson  Kelsey, 
[all  Eeyes, 
Herriam  Kirkham, 
lucas. 

Heath  Lyou,  Jr. 
[inor  Mag/iee, 


New  York  City^ 
Kansas  City,  Mo. 
New  Haven, 
Mayfield,  Ky. 
Chicago,  III. 
Constantine,  Mich. 
Bethel, 

Washington,  D.  C. 
New  Haven, 
Mil/ord, 
Cleveland,  0. 
Portland.  Me. 
New  Hacen, 
New  Haven, 
New  Tttrk  City, 
New  London, 
Canton, 
Ansohia, 
New  York  City, 
Vienna,  N.  J. 
New  Haven, 
Middlebury,  Vt. 
Wilmington,  Del. 
York,  Pa. 
Cleveland,  0. 
New  Haven, 
Erie,  Pa. 
Detroit,  Mich. 
Elmira,  N.  Y. 
Tidioute,  Pa. 
New  Haven, 
Jefferson,  la. 
Yonkers,  N.  Y. 
Jersey  Shore,  Pa. 
Denver,  Col. 
Cleveland,  0. 
Redding, 
New  Haven, 
Chicago,  HI. 
Killingworth, 
Stony  Creek, 
Sprinqfield,  Mass. 
Philadelphia,  Pa. 
Brooklyn,  N.  Y. 
Orange,  N,  J. 


36  Elm  St. 

66  w. 

38  Eld  St. 

347  York  st 

200  York  st. 

36  Ehn  St. 

494  Chapel  st. 

U  High  St. 

149  Temple  st. 

285  York  st. 

128  High  st 

420  Chapel  st. 

1 6  York  sq. 

527  Chapel  st. 

94  Grove  st. 

44  Elm  St. 

347  York  st. 

25  Prospect  St. 

489  Chapel  st. 

347  York  st. 

280  Ferry  st. 

221  Elm  St. 

44  Elm  St. 

27  Prospect  st. 

128  High  st 

539  Howard  av. 

489  Chapel  st. 

161  Temple  st 

494  Chapel  st 

31  Trumbull  st. 

1 39  Greene  st. 

12  Elmst 

139  Chapel  st 

74  High  st 

289  York  st 

128  High  St. 

215  York  st 

31  Vernon  st. 

200  York  st 

29  High  St. 

25  Prospect  st 

94  Grove  st 

161  York  st 
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Frederick  LinoolD  Markham. 

Luther  James  Martin, 

Seyton  Howard  Martin, 

George  Smith  Hunt  McDowell, 

Frank  Harbottle  Mcintosh, 

Henry  Moorhead  Montgomery, 

George  Edgar  Moulthrop, 

William  Wallace  Nichols. 

Albert  Anderson  Noye, 

Herbert  Lincoln  Noyes, 

Bdaon  May  Peck, 

Willis  LaFayette  Perkins, 

John  Thompson  Perry, 

Rlbridge  Worthington  Pie  roe, 

Louis  Morgan  Porter, 

Joseph  Powell,  Jr. 

Qeorge  Simon  Roberts, 

Walter  Allen  Sadd, 

William  Godfrey  Sage, 

Russell  Sargent, 

William  Tuttle  Shepard, 

Charles  Allen  Stone, 

Chester  Thome, 

Thomas  Rutherford  Trowbridge,  3d, 

James  Henry  Warner, 

Elmore  Abram  Willets, 

Edward  Simpson  Wilson, 

Andrew  Lincoln  Winton. 

James  Prior  Wood, 
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SHEFFIELD   SCIENTIFIC   SCHOOL. 


I. 

OBJECTS. 

The  Sheffield  Scientific  School  is  devoted  to  iDstmction 
nd  researches  in  the  mathematical,  physical,  and  natural  sciences, 
ith  reference  to  the  promotion  and  diffusion  of  science,  and  also 
)  the  preparation  of  young  men  for  such  pursuits  as  require 
special  proficiency  in  these  departments  of  learning.  It  is  one  of 
le  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 
il,  and  art  schools,  having  its  separate  funds,  buildings,  teachers, 
0(1  regulations,  but  governed  by  the  Corporation  of  Yale  Col- 
?ge,  which  appoints  the  professors  and  confers  the  degrees.  It 
',  in  part,  analogous  to  the  academic  department,  or  classical  col- 
'ge,  and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students  : — 

I.  (jraduates  of  this  or  of  other  Colleges,  and  other  persons 
ualified  for  advanced  or  special  scientific  study. 

n.  Undergraduates  who  desire  a  training  chiefly  mathematical 
nd  scientific,  in  less  part  linguistic  and  literary,  for  higher  scien- 
*fic  studies,  or  for  various  other  occupations  to  which  such 
''fining  is  suited. 

II. 

HISTORY  AND   ORGANIZATION. 

The  School  was  commenced  in  1847.  In  1860,  a  convenient 
building  and  a  considerable  endowment  were  given  by  Joseph  E. 
Sheffield,  Esq.,  of  New  Haven,  whose  name  at  the  repeated 
"^^loest  of  the  Corporation  of  Yale  College,  was  afterward 
^^tached  to  the  foundation.  Mr.  Sheffield  has  since  frequently 
^^d  munificently  increased  his  original  gifts. 

In  1863,  by  an  act  of  the  Connecticut  Legislature,  the  national 
j'^nt  for  the  promotion  of  scientific  education  (under  the  con- 
n^ional  enactment  of  July,  1862)  was  given  to  this  department 
*^  Yale  College.    Since  that  time,  and  especiaWy  «\t\c^  \Xk^  ^>x\.\xTQXk 
^  186fi>,  numerous  liberal  gifts  have  been  received  itoni  XXi^  cvxiv 
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zens  of  New  Haven,  and  from  other  gentlemen  in  Connectici; 
New  York,  and  St.  Louis,  for  the  endowment  of  the  School,  ai 
the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  Sta 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Go 
ernor,  three  senior  Senators,  and  the  Secretary  of  the  State  Boai 
of  Education ;  and  this  Board,  with  the  Secretary  of  the  Scie 
tific  School,  is  also  the  Board  for  the  appointment  of  students 
hold  the  State  scholarships. 

At  the  request  of   the  Governing  Board,  the  Corporation 
Yale  College  has  also  appointed   a  Board  of  Councillors  for  tl 
School,  consisting  of  a  number  of  gentlemen  who  have  taken 
deep  interest  in  its  welfare. 

The  Governing  Board  consists  of  the  President  of  Yale  C( 
lege  and  the  Professors  who  are  permanently  attached  to  tl 
School.  There  are  several  other  instructors  associated  with  thei 
a  part  of  whom  are  connected  with  other  departments  of  tl 
College. 

III. 

BUILDINGS   AND   APPARATUS. 

The  two  buildings  in  which  the  work  of  instruction  in  tl 
Scientific  School  is  mainly  carried  on  are  called  Sheffield  Hall  ai 
North  Sheffield  Hall ;  but  instruction  in  Mineralogy,  Geolog 
and  Biology,  including  Zoology  and  Comparative  Anatomy, 
now  given  entirely  in  the  Peabody  Museum.  These  halls  co 
tain  a  large  number  of  recitation  and  lecture  rooms,  a  hall  f 
public  assemblies  and  lectures,  chemical  and  metallurgical  labor 
tories,  a  photographical  room,  an  astronomical  observator 
museums,  a  library  and  reading  room,  besides  studies  for  some  < 
the  professors,  where  their  private  technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong 
ing  to  the  School. 

1.  Laboratories  and  Apparatus  in  Chemistry,  Metallurgy,  Physics,  Photogrtpb; 

and  Zoology. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects,  etc 

4.  Collections  in  Zoology. 

5.  Astronomical  Observatory,  with  an  equatorial  telescope  by  Clark  and  SooB 

Cambridge,  a  meridian  circXe,  eve. 
6.     A  Collection  of  Mechanical  Kpv«^Ta\A3i%^cwi^*^X\x\Kx^^>(X»''';^Vi^  QalnMi" 
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7.  Models  io  Architecture,  Geometrical  Drawing,  Civil  Kngineering,  Topographi- 

cal Engineering,  and  Mechanics  ;  diagrams  adapted  to  public  lectures;   in- 
struments for  field  practice. 

8.  Maps  and  Charts,  topographical,  hydrographical,  geological,  etc. 

The  herharium  of  Professor  Brewer,  and  the  astronomical  instruments  of  Profes- 
sor Lyman,  are  deposited  in  the  buildings.  Professor  Eaton's  herbarium, 
near  at  hand,  is  freely  accessible.  Students  also  have  access  to  the  various 
laboratories  and  collections  in  Natural  Science  in  the  Peabody  Museum. 

Students  are  also  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  the 
School  of  the  Fine  Arts,  and  the  Gymnasium* 


IV. 

THE   LIBRARY. 

The  special  technical  library  of  the  Scientific  School  consists  of 
about  five  thousand  volumes.  Included  in  this  is  the  "  Hillhouse 
Mathematical  Library"  of  twenty-four  hundred  volumes,  collected 
during  a  long  series  of  years  by  Dr.  William  Hillhouse,  and  in 
1870  purchased  and  presented  to  the  Institution  by  Mr.  Sheflield. 
A  catalogue  of  this  collection  forms  a  supplement  to  the  Annual 
Report  of  the  Governing  Board  for  1870.  All  the  prominent  sci- 
entific journals  of  this  country  and  of  Europe,  together  with  the 
proceedings  of  foreign  academies,  and  of  scientific  societies,  can  be 
found  either  in  this  library  or  in  the  College  Library  to  which 
students  have  access. 


V. 

INSTRUCTION    FOR  GRADUATE  AND  SPECIAL 

STUDENTS. 

Persons  who  have  gone  through  undergraduate  courses  of  study, 
bere  or  elsewhere,  may  avail  themselves  of  the  facilities  of  the 
School  for  more  special  professional  training  in  the  physical  sci- 
ences and  their  applications,  gaining  in  one,  two,  or  three  years 
^be  degree  of  Bachelor  of  Philosophy,  or,  in  two  additional 
years  of  Engineering  study,  that  of  Civil  Engineer,  or  of 
^AMic  Engineer. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  of  Philos- 
^^T.    The  instruction  in  such  cases  will  be  adapted  \.o  xXie  ^wc- 
^^  Deeds  Bod  capacities  of  each  student,  and  ma.^\>e  coxoVyvwe^ 
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with  that  given  by  the  graduate  instructors  in  other  departments 
of  the  University.     This  degree  is  conferred  upon  those  who,  hav- 
ing already  taken  a  Bachelor's  degree,  engage  as  students  in  the 
Department  of  Philosophy  and  the   Arts  for  not  less  than  two 
years  in  assiduous  and  successful  study.     It  is  not  given  apon 
examination  to  those  whose  studies  are  pursued  elsewhere.    The 
requirements  for  it  will  in  some  cases  exact  of  the  student  more 
than  two  years  of  post-graduate  labor;  so,  especially,  wherever 
the  course  of  undergraduate  study  has  been,  as  in  the  Scientific 
School,  of  less  than  four  years.     The  candidate  must  pass  a  satis 
factory  final  examination,  and  present  a  thesis  giving  evidence  of 
high  attainment  in  the  branches  of  knowledge  to  which  be  has 
attended.     A  good  knowledge  of  Latin,  German  and  French  will 
be  required  in  all  cases,  unless,  for  some  exceptional  reason,  the 
candidate  be  excused  by  the  Faculty.      The  graduating  fee  ifl 
ten  dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  a» 
follows : 

Professor  Norton  will  instruct  in  applied  mechanics  and  in 
spherical  astronomy. 

Professor  Lyman,  in  the  use  of  meridional  and  other  astronom- 
ical instruments. 

Professor  DcrBois,  in  the  principles  of  thermodynamics,  and 
utilization  of  heat  as  a  source  of  power. 

Professor  Brush,  in  the  analysis  and  determination  of  mineral 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultural 
chemistry. 

Professor  Brewer,  in  agriculture  and  forest  culture,  in  the  use 
of  the  microscope,  and  in  physical  geography. 

Professor  Clark,  in  definite  integrals,  differential  equations, 
analytical  mechanics,  the  theory  of  numerical  approximation,  and 
the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  with 
reference  to  both  flowering  and  cryptogamous  plants. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Verrill,  and  Professor  Smith,  in  zoology  and  geol- 
ogy. 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter 

time,  to  graduate  students  who  do  not  desire  to  become  iBandi* 
datea  for  a  degree. 
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Student's  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 
ay  obtain  the  degree  of  Civil  or  of  Dynamic  Engineer  at  the 
id  of  two  academical  years,  by  pursuing  the  following  higher 
mrse  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will 
)mprise — 

1.  Higher  Calculus.     Higher  Geometry.     Theory  of  Numerical  Operations. 

2.  Analytical  Mechanics.     Mechanics  applied  to  Engineering. 

3.  A  Course  of  Construction  and  Design.     Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc. 

This  course  will  occupy  one  year. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
ractice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
eportof  the  results  of  an  examination  into  the  existing  condition 
fsorne  special  line  of  constructive  art;  or  to  present  proper  evi- 
ence  that  he  has  had  actual  charge  in  the  field,  for  several 
aonths,  of  construction  or  surveying  parties,  or  held  some 
esponsible  position  deemed  equivalent  to  this. 

An  elaborate  design  must  also  be  submitted  of  some  projected 
irork  of  construction,  based  upon  exact  data  obtained  from  care- 
ul  surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
ite  calculations,  and  the  necessaiy  detailed  drawings,  and  accom- 
)anied  by  full  specifications  of  the  work  to  be  done,  and  the 
"Hjuirements  to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamic  Engineer  will 
H)mpri8e — 

I-  Higher  Calculus.    Higher  Geometry.    Theory  of  Numerical  Operations. 

2.  General  Principles  of   Dynamics  (Analytical  Mechanics),  including  special 

application  of  these  Principles  to  Dynamical  problems. 

3.  Construction  of  Machines.     Designsi. 

^  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
iuch  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
sary ID  the  examination  of  engineering  works  and  manufacturing 
establishments,  and  may  also  have  the  privilege  of  entering  upon 
professional  practice,  provided  it  is  done  with  the  knowledge  and 
^^nsent  of  the  Professor  of  Dynamic  Engineering,  and  under  such 
circuoistances  as  shall  appear  to  him  to  be  favorable  to  profes- 
sional progress. 
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An  elaborate  thesis  on  some  professional  subject,  with  an  orig- 
inal design,  or  project,  accompanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students. — For  the  benefit  of  those  who,  being  folly 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  a  degree,  special  or  irregular  students  are  received 
in  most  of  the  departments  of  the  School ;  not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportunities  are 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regular 
courses,  but  are  designed  to  aid  those  who,  having  received  a  sniii- 
cient  preliminary  education  elsewhere,  desire  to  increase  their 
proficiency  in  special  branches. 

VI. 

REQUIREMENTS  FOR  ADMISSION  AND   COURSES  OF 
INSTRUCTION   FOR  UNDERGRADUATE   STUDENTS. 

Terms  of  Admission. — Candidates  must  be  not  less  than 
fifteen  years  of  age,  and  must  bring  satisfactory  testimonials  of 
moral  character  from  their  former  instructors  or  other  responsi- 
ble persons. 

For  admission  to  the  Freshman  Class  the  student  must  pass  a 
thorough  examination  in  the  following  subjects: 

English— including  grammar,  spelling,  and  composition.  In  grammar,  Whitoef'8 
Essentials  of  English  Grammar,  or  an  equivalent 

History  of  the  United  States. 

Geography. 

Latin — (1)  Simple  exercises  in  translating  English  into  Latin.  (Smithes  "iVtwdp** 
Latina,"  Part  I,  or  the  First  and  Second  Latin  Books  of  the  Ahn-Henn  Litin 
Series  (E.  Stciger  &  Co.,  New  York)  are  named  as  indicating  the  nature  •»! 
extent  of  this  requirement,  and  an  acquaintance  with  one  of  these  works  wiH 
be  required  unless  some  satisfactory  substitute  is  oflfered.  In  the  li^ 
named  course  one-third  of  each  exercise  may,  if  desired,  be  omittai) 
(2)  Cwsar— six  books  of  the  Gallic  War,  or  their  equivalent.  (As  advan'*' 
geous  substitutes  for  the  last  three  books  of  Csesar  may  be  suggested  thi«* 
books  of  Vergil's  ^^neid,  or  a  similar  quantity  of  Ovid.) 

Arithmetic — Fundamental  Operations,  Least  Common  Multiple,  Greatest  CJonuo^*"* 

Divisor,  Common  and  Decimal  Fraction?,  Denominate  Numbers,  including  tli» 

Metric  System  of  Weights  and  Measures;  Percentages,  including  Iiilii«*» 

Discount,  and  Comm\88\oi\-,  TTopoTtvou,  Extraction  of  the  Square  and  0** 

Roots. 


( 
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ilgebra — Fundamental   Operations,  Fractions,  Equations  of   the  First  Degree, 
with  one  or  several  unknown  quantities;  Inequalities,  Ratio  and  Proportion, 
Involution,  including  the  Binomial  Formula  for  an  entire  and  positive  Expo- 
nent ;  Evolution,  the  Reduction  of  Radicals,  Equations  of  the  Second  Degree, 
Progressions,  Permutations  and  Combinations,  the  Method  of  Indeterminate 
(Coefficients,  Fundamental  Properties  of  Logarithms,  Compound  Interest. 
Geometry— Plane,  Solid,  and  Spherical ;  including  fundamental  notions  of  Sym- 
metry, and  examples  of  Loci  and  Maxima  and  Minima  of  Plane  Figures. 
Trigonovietry-^includiug  the  Analytical  Theory  of  the  Trigonometrical  Functions, 
and  the  usual  formulas ;  the  Construction  and  Use  of  Trigonometrical  Tables : 
and  the  Solution  of  Plane  Triangles ; — so  much,  for  example,  as  is  contained 
in  Wheeler's  Plane  Trigonometry  (Boston.  1877),  or  Richards's  Plane  Trigo- 
nometry (New  York,  1878). 
While  no  entrance  examination  is  held  in  the  History  of  England,  candidates 
for  admission  are  urgently  advised  to  make  themselves  as  familiar  as  possible 
nith  that  subject;  as  a  knowledge  of  it  is  essential  to  the  most  successful  prose- 
cution of  some  of  the  studies  of  the  course. 

Candidates  will  be  allowed  the  option  of  passing  on  the  above- 
named  subjects  in  two  successive  years.  In  such  a  case  they  must 
present  themselves  for  examination  at  the  June  examination  of 
the  first  year  in  the  following  subjects  or  parts  of  subjects :  ITis- 
tory  of  the  United  States,  Geography,  Arithmetic,  Plane  Geome- 
^Ty,  and  Algebra  to  Quadratic  Equations, 

In  order  to  have  this  preliminary  examination  counted,  candi- 
dates must  pass  satisfactorily  on  all  the  subjects;  and  notice  must 
W  given  of  the  intention  to  divide  the  examination  to  Professor 
G.J.  Brush,  Executive  Officer  of  the  School,'on  or  before  June  15. 

For  preparation  in  Algebra  and  Geometry  the  recently  published  text-books 
of  Professor  Newcomb  on  these  subjects  (Henry  Holt  &  Co.,  New  York,  1881), 
inay,  without  indicating  undue  preference,  be  especially  recommended.  And  to 
^  candidate  who  prepares  in  other  works,  they  may  serve  to  indicate  the 
extent  and  kind  of  attainments  expected  in  the  prescribed  topics.  Candidates 
who  prepare  in  the  Geometry  of  this  author,  may  for  the  present  omit  the  short 
chapters  on  the  Ellipse,  Hyperbola,  and  Parabola ;  thoutfh  they  wiU  find  it  advan- 
tageous to  study  them. 

In  his  preparation  in  Geohetby  the  candidate  should,  as  far  as  practicable, 
have  suitable  exercises  in  proving  simple  theorems  and  solving  simple  problems 
for  himself.  It  is  important,  too,  that  he  should  be  accustomed  to  the  numerical 
application  of  geometric  principles,  and  especially  to  the  prompt  recollection  and 
use  of  the  elementary  formulae  of  mensuration.  In  Trigonometry  he  should  be 
exercised  in  applying  the  usual  formuhe  to  a  variety  of  simple  reductions  and 
^aformations,  including  the  solution  of  trigonometrical  equations.  Readiness 
and  accuracy  in  trignomelrical  calculations  are  also  of  prime  importance  to  the 
candidate.  If  the  use  of  logarithms  is  postponed  in  his  preparation  till  Trigo- 
"'^Wietry  is  taken  up  (which  is  by  no  means  necessary  or  ady\aab\e\  \i^  ^V'ovjX'^ 

then  have  abundant  applications  of  them  to  all  torma  of  ca\cu\a\Ao\i  occmtyvxi^  vdl 
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ordinary  practice,  as  well  as  to  those  appearing  in  the  solution  of  triaogies. 
Finallj,  in  all  of  his  calculations,  he  should  study  the  art  of  neat  and  orderly 
arrangement. 

In  Latin  the  student  should  have  such  continued  trainiug  in  parsing  as  shall 
make  him  thoroughly  familiar  with  declensions  and  conjugations,  and  with  the 
leading  principles  of  Syntax.  To  secure  these  results  more  effectually,  the  re- 
quireilient  has  been  adopted  of  simple  exercises  in  translating  English  into  Latin. 
As  this  course  of  exercises  is  designed  solely  as  a  preparation  for  reading,  it 
should  be  begun  at  the  earliest  stage  of  Latin  study.  A  very  large  proportion  of 
the  deficiencies  in  the  Latin  examination  for  several  years  past  has  been  due  to 
the  neglect  of  the  suggestions  of  this  paragraph,  and  to  the  attempt  to  read  a 
Ijatin  authcr  with  totally  inadequate  grammatical  preparation. 

The  examinations  for  admission  take  place  at  North  Sheffield 
Hall,  on  Thursday,  Friday,  and  Saturday,  June  29,  30,  July  l,and 
on  Tuesday  and  Wednesday,  September  12,  13,  1882.  Opportu- 
nities for  private  examinations  may,  in  exceptional  cases,  be  given 
at  other  times. 

In  1882,  examinations  (for  the  Freshman  Class  only),  will  also 
be  held  in  Chicago,  in  Cincinnati,  and  in  San  Francisco  (begin- 
ning on  Thursday,  June  29,  at  9  a.  m.),  at  places  to  be  announced 
in  local  newspapers  of  the  day  previous.  Candidates  who  pro- 
pose to  be  present  are  requested  to  send  their  names  to  Professor 
G.  J.  Brush,  Executive  Officer  of  the  School,  before  June  15.  A 
fee  of  ^ye  dollai*s  will  be  charged  for  admission  to  the  examina- 
tions outside  of  New  Haven. 

Candidates  for  advanced  standing  in  the  undergraduate  classes 
are  examined,  in  addition  to  the  preparatory  studies,  in  those 
already  pursued  by  the  class  they  wish  to  enter.  No  one  can  be 
admitted  as  a  candidate  for  a  degree,  later  than  at  the  beginning 
of  the  Senior  year. 

The  Courses  of  Instruction,  occupying  three  years,  arc 
arranged  to  suit  the  requirements  of  various  classes  of  students. 
The  first  year's  work  is  the  same  for  all;  for  the  last  two  years 
the  instruction  is  chiefly  arranged  in  special  courses. 

The  special  courses  most  distinctly  marked  out  are  the  follow- 
ing:— 

(a.)  In  Chemistry;  (6.)  In  Civil  Engineering; 

(c.)  In  Dynamical  (or  Mechanical)  Engineering ; 
{d.)  In  Agriculture ;  («.)  In  Natural  History : 

(/.)  In  Biology  preparatory  to  Medical  Studies ; 
(gr.)  In  studies  preparatory  to  Mining  and  Metallurgy ; 
(A.)  in  Select  studies  preparatiOTy  U>  o\3aftt  Yv\^w  %.\*\^%^ 
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The  arrangement  of  the  studies  is  indicated  in  the  annexed 
cheme. 

PRKSHMAN  YEAR— INTRODUCTORY  TO  ALL  THE  COURSES: 

First  Tebm — German — Whitney's  (xrammar  and  Reader.  English — Louns- 
ury's  History  of  the  English  Language ;  Exercises  in  composition.  Mathemat- 
w— Plane  Analytical  Geometry.  Physics — Atkinson's  Ganot,  with  experimental 
feliires.  Chemistry — Recitations  and  Laboratory  practice.  Elementary  Drawing 
-Practical  Lessons  in  the  Art  School. 

^^E^oxD  Term — Language^  Physics,  and  Chemistry — as  stated  above.  Mathe- 
rt«<u»— Spherical  Trigonometry  (Wheeler's) ;  Elements  of  Mechanics.  Physical 
?«>Srrap%— Lectures.  Botany  —  Elementary,  with  Lectures.  Drawing — Iso- 
netric  Drawing,  with  application  to  drawing  from  models  and  structures  by 
neasurement.  Shading  and  tinting.  Principles  of  orthographic  projection.  Read- 
ng  of  working  drawings  and  isometric  construction  of  objects  from  their  ortho- 
JTaphic  projections.     Sections. 

For  the  Junior  and  Senior  years  the  students  select  for  them- 
selves one  of  the  following  courses: 

(a.)  IN  CHEMISTRY  : 
.rUNIOR    YEAR: 

First  Term — Theoretical  Chemistry — Lectures  and  Recitations.  QuaMtative 
^^naiysis — Fresenius's.       Laboratory    Practice.      Blowpipe   Analysis.      German. 

Prmch. 

Second  Term — Laboratory  Practice — Qualitative  Analysis,  and  experimental 
work  in  Organic  Chemistry.  Mineralogy — Blowpipe  Analysis  and  determination 
of  species.     Lectures.     French.     German. 

8B.\I0R  YEAR: 

First  Term — Organic  Chemistry — Lectures  and  Recitations.  Agricultwal 
^  ^listry — Recitations  (optional).  Laboratory  Practice — Volumetric  and  Mineral 
'^nalygig.     Geology — Dana's.     Zoology — Lectures.     French. 

Secv)x])  Term — Laboratory  Practice — Analysis  of  Minerals  and  Technical  Pro- 
'^"<^^.  Assaying  (optional).  Geology — Dana's  Manual.  Metallurgy  (optional). 
^^(dogy  (optionul).     French. 

(b.)  IN  CIVIL  ENGINEERING. 

JUNIOR  year: 

^^  Term — Mathematics — Analytical  Geometry  of  Three  Dimensions;  Ele- 
•^^iits  of  the  Theory  of  Functions;  Numphcal  Equations;  Differential  Calculus. 
^'^^Vin^— Field  Operations.     f>rajoing-~  Descriptive  Geomelry  ,\>ft^\\ti.     0«mwa. 
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Second  Term — MoUhemfUics — Integral  Calculus.  Rational  Mechanics.  Prtm- 
ing — Descriptive  G^eometry,  concluded.  Topographical.  Surveying — Topograph- 
ical.    Gtrman.     French. 

SENIOR  year: 

First  Term — Field  Engineering  —  Laying  out  Curves.  Location  of  Line  of 
Railroad,  with  calculations  of  Excavation  and  Embankment.  Hencks^s  Field 
Book  for  Railroad  Engineers.  Civil  Engineering — Resistance  of  Materials. 
Bridges  and  Roofs,  begun.  Stone  Cutting,  with  Graphical  problems.  Geology— 
Dana's.     Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy.    Frewk 

Second  Term — Cixnl  Engineering  —  Bridges  and  Roofs.  Building  Materials. 
Stability  of  Arches  and  Walls.  Mahan's  Civil  Engineering.  Dynamics— ?Tm- 
pies  of  Mechanism.  Steam  Engine.  Hydraulics — Hydraulics  and  Hydraulic 
Motors.  Z>raM7i»^— Graphical  Statics:  Astronomy — ^Loomis's  Astronomy  with 
practical  problems.     Mineralogy — Continued.     Geology — Dynamic.     French. 

.     (c.)  IN  DYNAMIC  ENGINEERING: 

junior  tear: 

First  Term — Mathematics — Analytical  Geometry  of  Three  Dimensions;  Ele- 
ments of  the  Theory  of  Functions ;  Numerical  Equations ;  Differential  Calculus- 
Surveying — Field  Practice.  Drawing — Descriptive  Geometry,  begun.  Germain- 
French. 

Second  Teru— Mathematics — Integral  Calculus.  Rational  Mechanics.  Kin^ 
matics — General  Theory  of  Motion  and  Principles  of  Mechanism ;  Elementary 
Combinations  of  Pure  Mechanism;  Pulleys  and  Belts;  Glaring  and  forms  of 
teeth  for  Wheels;  Parallel  Motions.  Drawing — Descriptive  Geometry,  con- 
cluded.    German.     French. 

senior  YEAR: 

First  Tevcvl— Staiics — Application  of  the  Principles  of  Statics  to  Rigid  Bodies; 
Elasticity  and  Strength  of  Materials :  Forms  of  Uniform  Strength ;  Stability  of 
Structure;  Construction  of  Roof  Trusses,  Girders,  and  Iron  Bridges.  Machi^ 
Drawing— ^o\is  and  Nuts;  Riveting;  Journals,  Axles,  Shafts,  Couplings.  Pillo* 
Blocks;  Shaft-han^rers,  Pulleys;  Connecting  Rods  and  Cranks;  Cross-Heads; 
Pipe  connections;  Valves;  Steam  Cylinders,  Stuffing  Boxes,  Glands,  etc.  Shop 
Visit**.     Blowpipe  Analysis.     French. 

Second  Term — Hydrostatics  and  Hydrodynamics — Equilibrium  and  Pressure  of 
fluids:  Hydrometers,  Manometers,  Gauges,  etc.;  Water  Pressure  Engines  and 
Water  Wheels:  Construction  of  Water  Reservoirs  and  Conduits;  Measurement  of 
Water  Supoly;  Discharge  of  pipes.  Thermodynamics — Greneral  prindplefl  ^^ 
Heat  employed  as  a  source  of  power ;  Theory  of  the  Steam  Engine ;  Hot  Ai*" 
Engines ;  Gas  Engines.  Machine  Designing  —  Proportioning  of  Machine  P*^* 
continued.  Designing  of  Hoisting  Engines;  Shearing  and  Pumping  Engio*' 
Complete  working  drawings  for  a  high  speed  Steam  Engine.  Shop  Viaits  t"^ 
/Reports.     Metallurgy. 
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(d.)  IN  AGRICULTURE : 

JUNIOR  TEAR: 

First  TEBM—Theoretical  Chemistry  —  Lectures  and  Recitations.  QuaHtaiivf 
Analysis — Fresenius's.  Laboratory  Practice.  Blowpipe  AruUysis.  German, 
French. 

Secovd  Term — Laboratory  Practice  —  Quantitative  Analysis.  Mineralogy — 
Blowpipe  Analysis  and  Determination  of  Species.  Physical  Geography — Lectures. 
Amtomy  and  Physiology — Martin's  Human  Body.  Botany — Lectures.  lYench. 
Gtrman. 

SENIOR  tear: 

FiKST  Term — Agriculture — Cultivation  of  the  Staple  Crops  of  the  Northern 
States.  Tree  Planting  and  Forestry.  Agricultural  Chemistry  —  Johnson's. 
Organic  Chemistry  —  Lectures  and  Recitations.  Geology — Dana's.  Zoology. 
English.     fVench. 

Second  Term — Agriculture — Laws  of  Heredity  and  Principles  of  Breeding; 
Lectures.  Geology  —  Dana's.  Rural  Econ&my  —  History  of  Agriculture  and 
Sketches  of  Husbandry  in  Foreign  Countries ;  Systems  of  Husbandry.  Agricul- 
^ral  Chemistry — Johnson's.  Geology — Dana's.  Zoology.  Botany.  Microscopy. 
English.    French. 

(e.)  IN  NATURAL  HISTORY: 

(Kither  Greology,  Mineralogy,  Zoology,  or  Botany,  may  be  made  the  principal 
'^udy,  some  attention  in  each  case  being  directed  to  the  other  three  brunches  of 
Natural  History.) 

JUmOR   YEAR: 

First  Term — (chemistry — Qualitative  Analysis;  Laboratory  Practice;  Recita- 
tions. Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy.  Botany 
—Gray's  Manual ;  Laboratory  Practice.     German.     French. 

Sbcoxd  Term — Zoology — Laboratory  Practice;  Recitations;  Excursions  (land 
wd  marine).  Bctany — Laboratory  Practice ;  Excursions.  AncUomy  and  Physiol- 
^—Martin's  Human  Body.  Mineralogy  —  continued.  Physical  Geography. 
^'ftrman.     French. 

SENIOR   year: 

F'iBST  Term — Geology — Dan's;  Excursions.  Zoology — Laboratory  Practice; 
^tures;  Recitations;  Excursions.  Botany — Herbarium  Studios;  Gray's  Text- 
ile; Excursions.     French. 

Skgonu  Term  —  Geology  —  Dana's.     Anatomy  of  Vertebrates — Huxley's.      Zo- 
"'^'yy^Laboratory  Practice:  Recitations;  Lectures.     Botany — Herbarium  Studies, 
*P8ciaUy  in  the  Cryptogamous  Orders ;  Botanical  Literature;  V^aaa^am  \>^%^tv^- 
«^  Botany.    MeUorology.     French. 
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Besides  the  regular  courses  of  recitations  and  lectures  on  structural  and  syste- 
matic Zoology  and  Botany,  and  on  special  subjects,  students  are  taught  to  pre- 
pare, arrange,  and  identify  collections,  to  make  dissections,  to  pursue  original 
investigations,  and  to  describe  genera  and  species  in  the  language  of  science. 
For  these  purposes,  large  collections  in  Zoology  and  Palaeontology  belonging  to 
the  College  are  available,  as  are  also  the  private  botanical  collections  of  Professor 
Eaton. 

(f.)  IN  BIOLOGY— PREPARATORY  TO  MEDICAL  STUDIES: 

JU.Nioit  year: 

First  Tebm — Tfimretical  Chemistry  —  Lectures  and  Recitations.  Qualitatm 
Awhjsis — Fresenius's;  Laboratory  Practice;  Recitations.  Mineralogy — Blow- 
pipe Analysis  and  Determinative  Mineralogy.     German.     French. 

Seco.vd  Tbiim — Artatomy  and  PhysioUxjy — Martin's  Human  Body.  'D^xicology 
— Fresenius's;  Laboratory  Practice;  Recitations  and  Lectures.  Physiological 
Chemistry — Sanderson's  Hand-book ;  Recitations  and  Laboratory  Work.  Miner- 
alogy —  continued.  Botany  —  Lectures,  Practical  Exercises  in  Phenogamous 
Plants,  and  Excursions.     German.     French. 

SENIOR   YEAR: 

First  Term — Physiological  Chemisby — continued.  Organic.  Ghemistry—lAC- 
tures  and  Recitations.  Zoology — Lectures.  Botany — Practical  Exercises.  Lec- 
tures and  Excursions.     Geology — Dana's  Manual.     French. 

Second  Term — Comparative  Anatomy  and  Histology — Laboratory  Practice  and 
Recitations.  Geology — Dana's  Manual.  Zoology — Lectures.  Laws  of  fferedit^ 
and  Breeding — Lectures.     French. 


(g.)    IN   STUDIES    PREPARATORY   TO   MINING    AND    METALLURGY: 

Young  men  desiring  to  become  Mining  Engineers,  can  pursue  the  regular  course 
in  Civil  or  Mechanical  Engineering,  and  at  its  close  can  spend  a  fourth  year  in 
the  study  of  metallurgical  chemistry,  mineralogy,  etc. 


(h.)    IN   THE   SELECT   STUDIES    PREPARATORY   TO   OTHER    HIGllBR 

STUDIES: 

JUNIOR  year: 

First  Term — Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy- 
Astronomy,  hhglish — Early  English.  History — Green's  Short  History  of  the 
English  People.     French.     German. 

Second  Term — Mineralogy — Lectures.     Physical  Geography — Guyot;  Lecture*- 
Botany — Tieclures;  Excursions;  Laboratory  Practice.    English — Chaucer,  Baoo"' 
Shakspere.     //istori/— Green' »  W\?^ry,  coTi\v[>\\^d\  History  of  the  United  StilB*' 
fferman.     French.  ^ 
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SENIOR  year: 

1ST  Term — Geology — Recitations  and  Kxcuraions.  Zoology — Lectures  and 
^ons.  Lififfuistics — Whitney's  Life  and  Growth  of  Language.  English — 
pere.     Constitutional  Law  of  the  United  States.     French. 

ONi>  Term —  Geology  —con  tinued .  Meteorology — Lectures.  Political  Economy 
citations  and  Lectures.  .^i^/wA— Shakspere,  Milton,  Dryden,  Pope,  Gray, 
iter  authors.     French. 

cercises  in  English  Composition  are  required  during  the  entire 
se  from  all  the  students.  The  preparation  of  graduating  the- 
s  among  the  duties  of  Senior  Year. 

ictures  on  Military  Science  and  Tactics  are  annually  given 
general  Abbot,  and  other  officers  of  the  Engineer  Corps  of 
ITnited  States  Army. 

RAWING. — The  course  in  drawing  extends  through  the  three 
•8.  During  the  first  terra  of  Freshman  year,  the  students 
nice  free-hand  drawing  at  the  Art  School  building,  under  the 
ction  of  Professor  Nieraeyer,  of  the  Yale  School  of  the  Fine 
5.  After  the  completion  of  the  course  in  free-hand  drawing, 
ruction  is  given  by  Mr.  F.  R.  Honey,  during  the  second  term 
16  elementary  principles  of  instrumental  drawing,  embracing 
nentary  projection  drawing,  Isometric  drawing,  and  Descrip- 
Geometry  as  far  as  Warped  Surfaces.  This  course  is  obliga- 
upon  all. 

uring  the  Junior  and  Senior  years,  instruction  in  drawing  is 
gatory  only  on  the  students  in  Civil  and  Mechanical  Engin- 
ng.  In  the  former  year  the  system  of  instruction  embraces 
les  and  shadows,  tinting,  perspective,  and  warped  surfaces. 
this  method  all  the  problems  in  Descriptive  Geometry  are 
lired  to  be  worked  out  on  the  drawing-board  instead  of  the 
!k-board.  The  course  extends  through  the  entire  year,  and  is 
er  the  direction  of  Mr.  Honey. 

n  Senior  year,  students  are  required  to  apply  the  principles  of 
wing  already  obtained  to  works  of  construction,  under  the 
eral  supervision  of  the  Professors  of  Civil  and  of  Dynamic 
jineering. 

VII. 

METHODS  OF  INSTRUCTION. 

Tie  instruction  of  this  institution  is  given  chiefly  in  small  class 
ttis,  in  connection  with  recitations  and  by  faxaWw  \^^\,\««s^^ 
«trated    hjr  the  apparatus   at   the    commatiA    oi  \\ve  ^wvovxa 


46  SHEFFIELD   SCIENTIFIC   SCHOOL. 

teachers.     In  many  studies  weekly  excursions  are  made  for  the 
purpose  of  collecting  specimens  and  examining  natural  phenomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  hours 
daily  in  well-appointed  laboratories,  under  the  direct  superinten- 
dence of  the  instructors,  and  arc  guided  through  systematic 
courses  of  quantitative  and  qualitative  analysis,  assaying,  and  the 
blow-pipe  determination  of  minerals  and  ores. 

In  the  course  in  Biology,  instruction  in  Comparative  Anatomy 
and  Histology  is  given  in  the  laboratory  five  or  six  mornings 
each  week ;  the  student  working  out  for  himself,  by  dissection 
and  the  examination  of  preparations,  the  anatomy  of  several 
types  of  animals,  and  making  a  large  part  of  the  microscopical 
preparations  used  in  the  study  of  the  different  tissues.  In  Physio- 
logical Chemistry  the  student  works  four  hours  daily  in  the  study 
of  the  chemical  processes  of  the  body  and  in  the  preparation  and 
examination  of  the  more  important  proximate  principles;  thus, 
under  the  head  of  nutrition  the  various  digestive  processes  are 
successively  studied,  artificial  digestions  are  made,  the  products 
are  separated  and  examined,  while  their  physiological  fupctions 
are  demonstrated  by  experiments  on  animals.  Special  attention 
is  also  paid  to  the  micro-chemistry  of  the  various  tissues.  Stu- 
dents are  likewise  trained  in  qualitative  and  quantitative  analysis 
of  urine,  both  in  health  and  in  disease,  not  alone  for  the  practical 
results  to  be  obtained,  but  especially  for  the  mieans  which  it 
aflTords  of  studying  the  metabolic  changes  of  the  body.  Toxicol- 
ogy is  taught  by  experinaents  on  animals;  the  absorption  and  elim* 
ination  of  poisons,  together  with  other  points  of  physiological 
value,  being  demonstrated  by  chemical  analysis  of  tissues  and 
secretions.  In  each  of  these  subjects  laboratory  instruction  is 
supplemented  by  recitations  and  lectures. 

In   Botany,  during  the  summer  of  Junior  year,  exercises  io 
analyzing  and  identifying  plants  occur  two  or  three  times  a  week, 
followed   by  practice  in   wu-iting  characters  and   descriptions  of 
plants  from  living  specimens.     Students  are  shown  also  the  best 
methods  of  collecting  and  preserving  for  future  study,  specimen^ 
of  Flowering  Plants,  Ferns,  Mosses,  Algae,  etc.     In  the  autumn 
term  of  Senior  year  the  work  of  the  summer  is  continued.    Stu- 
dents are  encouraged  to  pursue  special  lines  of  Botanical  investi' 
gation,  and  varied  assistance  is  rendered  them  according  to  tbeiT" 
needs.     The  final  examination  is  intended  to  show  what  the/' 
liave  learned,  and  the  co\\eet\ov\^  XXv^-^  \i%n^  \aa.d^  are  considerftJ 
to  he  of  minor  impoiiiatice. 
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In  Zoology  excursions  are  made  during  the  Summer  term  of 
unior  and  Fall  term  of  Senior  year,  in  company  with  the 
nstructors,  for  the  purpose  of  observing  the  habits  and  making 
:ollections  of  marine,  fresh-water,  and  terrestrial  animals  of  all 
;la8seK.  Each  student  is  required  to  prepare  and  present  for 
examination  a  collection  containing  a  specitied  number  of  species, 
and  illustrating  the  various  classes  of  animals.  He  must  also  be 
able  to  pass  an  examination  upon  his  collection,  at  least  to  the 
extent  of  explaining  the  classes  and  orders  illustrated,  and  show- 
ing why  particular  specimens  belong  to  the  respective  classes. 

In  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  making  special  collections  of  rocks  and 
minerals.  Each  student  is  required  to  pass  a  satisfactory  examina- 
tion on  his  collections  at  the  end  of  the  first  term  of  Senior  year. 

In  Civil  Engineering  the  students,  besides  attending  on  Class 
recitations  and  lectures,  pursue  a  systematic  course  of  exercises 
in  the  different  branches  of  Geometrical  Drawing  and  Graphical 
Statics,  and  in   the  application  of  the  principles  of  drawing  to 
works^  of  construction  ;  and  have  good  practice  in  the  operations 
of  Surveying  and  Field  Engineering — acquiring  facility  in  the  use 
and  adjustment  of  Surveying  and  Engineering  Instruments.     In 
Topographical  Surveying  they  are  instructed  in  the  use  of  the 
Plane  Table  for  topographical  work,  and  are  required  to  prepare 
a  detailed  chart  of  the  ground  surveyed — exhibiting  the  contour 
lines  and  all  its  topographical  features.     Numerous  problems  of 
computation,  and  graphical  exercises,  are  included  in  the  Course 
of  Construction  pursued  in  the  Senior  year.     A  course  of  Blow- 
pipe Analysis  is  also  taken  by  the  Senior  Class,  that  a  more  thor- 
ougli  knowledge  may  be  gained  of  minerals  and  building  stones. 
In  Dynamic   Engineering    the   method    of    instruction   is   by 
recitation   and  lectures,  supplemented  by  work  in  the  drawing 
room,  by   shop   visits,  and    visits   of  inspection    in   and   out   of 
tbe   city,   and   by   tests    with   the    indicator   and    dynamoniter. 
The  lectures  are  illustrated  by  models,  by  large  cartoons  adapted 
^or  the   purpose,   and    by    the   complete   collection   of  working 
<lrawing8  of   the  Novelty  Iron   Works,   owned   by   the   School. 
In  the  drawing  room,  detailed  working  drawings  of  various  ma- 
chines are  made.     A  general  sketch  of  the  proposed  machine  is 
given  and  complete  detailed   drawings  are   required,  in    proper 
ahape  for  the  pattern-maker  or  machinist.     The  student  is  tau.^b\» 
the  best  practice,  a/id  his  judgment  is  trained  in  c\\ooW\w%y^^Xan^ 
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proportions.  The  student  is  required  to  describe  the  steps  to 
be  followed  in  building  the  machine,  and  to  make  as  nearly 
as  possible  an  estimate  of  its  cost.  Pattern,  foundry,  bbck- 
smithing  and  machine  work  are  studied  in  detail.  In  the  yisits, 
machinery  and  processes  are  critically  examined  in  detail,  and 
sketches  of  important  machines  with  written  descriptioDS  are 
required. 

In  addition  to  the  above,  a  course  of  lectures  is  given  every 
winter  by  the  professors  of  the  schools  and  others,  on  topics  of 
popular  interest. 

Till. 

TUITION  CHARGES. 

The  charge  for  tuition  for  undergraduate  students  is  $150  per 
year,  payable,  $56  at  the  beginning  of  the  first  and  of  the  second 
term,  and  $40  at  the  middle  of  the  second  term.  The  student  in 
the  Chemical  course  has  an  additional  charge  of  $70  per  annum 
for  chemicals  and  use  of  apparatus.  He  also  supplies  himself  at 
his  own  expense  with  gas,  flasks,  crucibles,  etc.,  the  cost  of  which 
should  not  exceed  $10  per  term.  A  fee  of  $5  is  charged  menobers 
of  the  Freshman  Class  for  chemicals  and  materials  used  in  their 
laboratory  practice,  and  the  same  fee  is  required  from  all  (except 
Chemical  students)  who  take  the  practical  exercises  in  Blow-pip* 
Analysis  and  Determinative  Mineralogy.  A  fee  of  $5  a  term  will 
also  be  charged  to  the  students  in  the  Zoological  laboratory,  for 
materials  and  use  of  instruments.  An  additional  charge  of  |5  is 
annually  made  to  each  student  for  the  use  of  the  College  Reading 
Room  and  Gymnasium. 

For  graduate  students  the  charge  for  tuition  is  $100  per  year. 

IX. 

CHURCH  SITTINGS. 

Free  sittings  for  students  in  this  department  of  Yale  College 
are  provided  as  follows :  in  the  Center  Church  (Congr.) ;  in  the 
Trinity  (Episc.) ;  and  in  the  First  Methodist  Church. 

Those  who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  les*, 
in  the  churches  above  mentioned,  or  in  any  other  church  of  any 
denomination,  will  be  aided  on  application  to  the  Secretary  of 
the  School. 

Sittings  in  the  GaUery  of  the  College  Chapel  are  free  as  hereto- 
fore  to  the  students  of  t\\\»  Aep«k.T\,m«u\.. 
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X. 

DEGREES. 

Students  of  this  department,  on  the  reconimendatioD  of  the 
Governing  Board,  are  admitted  by  the  Corporation  of  Yale  Col- 
lege to  the  following  degrees.     They  are  thus  conferred : 

1.  Bachelor  of  Philosophy:  on  those  who  complete  any  of 
the  three-years  courses  of  study,  passing  all  the  examinations  in 
a  satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy  including  the 
fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is  $10  ; 
unless  the  person  taking  the  degree  is  also  an  academical  gradu- 
ate, when  it  is  but  $6. 

2.  Civil  Engineer  and  Dynamical  Engineer:  The  require- 
ments for  these  degrees  are  stated  on  pages  28-41. 

3.  Doctor  of  Philosophy  :  The  requirements  for  this  degree 
are  stated  on  page  36. 

XI. 

TERMS  AND  VACATIONS. 

The  next  academic  year  begins  Thursday,  September  14,  1882. 
The  first  term  begins  eleven  weeks  from  Commencement-day  and 
continues  fourteen  weeks :  the  second  term  begins  on  the  second 
Thursday  in  January  and  continues  until  Commencement-day, 
^th  a  Spring  recess — usually  of  eight  days — including  Easter. 
(See  Calendar,  p.  2.) 

XII. 

ANNOUNCEMENT  IN  RESPECT  TO  STATE  STUDENTS. 

The  scholarships  established  in  this  School  in  consequence  of 
^he  bestowal  upon  it  of  the  Congressional  grants  are  designed  to 
*id  young  men  who  are  in  need  of  pecuniary  assistance  in  fitting 
themselves  for  agricultural  and  mechanical  pursuits  of  life.  All 
applicants  must  be  citizens  of  Connecticut.  In  case  there  are 
^ore  applicants  than  vacancies,  candidates  will  be  preferred  who 
^Hve  lost  a  parent  in  the  military  or  naval  service  of  the  United 
'tates,  and  next  to  these  such  as  are  most  in  need  of  pecuniary 
^Hsistance ;  and  the  appointments  will  be  distributed  as  far  as 
^^acticable  among  the  several  counties  in   proportioiv  to  vWvc 

K)pulatioii.    The  appoiotiag  Board  for  the  cutreut  y^^kiT^  <^o\^^\«X- 
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ing  of  the  Board  of  Visitors  of  the  State  and  the  Secretary  c 
the  School,  will  meet  on  June  27th,  1882,  and  at  or  about  tb 
same  time  in  the  year  1883,  due  notice  of  which  will  be  given  b 
publication  in  every  county  of  the  State.  All  applications  shoal 
be  made  previous  to  that  time.  Blank  forms  for  application  wi 
be  sent,  when  requested,  by  Professor  George  J.  Brush,  Seer 
tary  of  the  Appointing  Board. 


XIII. 

ANNIVERSARY. 

The  Anniversary  of  the  School  is  held  on  Tuesday  of  t 
Commencement  week  in  Yale  College,  when  selections  from  t 
graduation  theses  are  publicly  read.  The  degrees  are  public 
conferred  by  the  President  and  Fellows  of  Yale  College  on  Co 
mencement  Day. 


APPENDIX. 


■♦♦•- 


ENTRANCE  EXAMINATION  PAPERS. 


^be  following:  are  the  papers  for  1881,  upon  which  applicaDts  for  admission 
'^^^re  examined  at  the  June  and  September  examinations. 
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ARITHMETIC. 
June,  1881. 

1.  ABceitaiu  whether  the  fraction —  is  in  its  lowest  terms  or 

61937 

not,  and  explain  the  process  you  employ. 

2.  (a)  Divide  -—  by  -^  and  explain  the  process. 

(b)  Can  the  quotient  be  exactly  expressed  by  a  terminating 
decimal  ?     Give  a  reason  for  your  answer. 

3.  Divide  0.00309824  by  0.0376,  and  explain  the  position  of  the 
decimal  point  in  the  quotient. 

4.  If  a  body  revolves  uniformly  in  the  circumference  of  a  circle 
at  the  rate  of  12®  15'  25"  per  minute,  how  long  is  it  in  performiag 
a  complete  revolution  ? 

6.  If  6  men,  working  uniformly  at  a  certain  rate,  do  a  certain 
piece  of  work  in  17  days  of  9  hours  each,  how  many  days  of  Si 
hours  each  will  24  men,  working  uniformly  at  the  same  rate,  re- 
quire to  do  20  such  pieces  ? 

6.  $5674.83  is  105  per  cent,  of  what  sum  ? 

7.  Extract  the  square  root  of  2.26  to  three  places  of  decimals- 
Show  how  you  can  derive  from  the  square  root  of  this  number 
that  of  0.0226. 

8.  Find  the  weight  in  grams  of  a  rectangular  bar  of  gold  1 
decimeter  long,  2. J  centimeters  wide,  and  2  centimeters  thick, 
assuming  the  bar  to  be  19  times  as  heavy  as  its  own  volume  of 
pure  water  at  its  maximum  density. 


ARITHMETIC. 


September,  1881. 

1.  Find  the  least  common  multiple  of  1011,  1686  and  2369. 

2.  A  man  bought  16  horses  and  19  cows  for  $1866.  He  pfti^ 
upon  the  average  ^  as  much  for  a  cow  as  he  did  for  a  bors^ 
What  was  the  average  price  he  paid  per  head  for  the  horses  ? 

3.  Divide  0.006102  by  2.034  and  explain  the  position  of  ^^ 
decimal  point. 
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I.  Reduce  18,216  ft.  to  miles  and  decimals  of  a  mile. 
».  A  company  whose  capital  is  $275,000  has  $15,125  from  its 
•nings  to  divide. '   What  per  cent,  dividend  can  it  declare  upon 
i  basis  of  this  sum  ? 

6.  If  a  block  of  granite  8  ft.  long,  2  ft.  wide  and  1  ft.  6  in.  thick 
agh  920  lbs.  how  much  will  a  block  of  the  same  kind  of  granite 
Mgh  whicli  is  12  ft.  long,  3  ft.  wide,  and  2  ft.  thick. 

7.  Extract  the  cube  root  of  1.025  to  three  places  of  decimals. 

8.  (a)  In  2.15  cubic  meters  how  many  cubic  millimeters?  Re- 
ce  approximately  {b)  600  kilometers  to  miles,  and  (c)  50  grams 
grains. 


GEOMETRY. 

June,  1881. 

OTE  1. — Candidates  for  examination  on  the  whole  of  this  subject  should  take 
whole  of  this  paper.  *  Candidates  for  the  flrst  year's  partial  examination  should 
)  the  first  part :  those  for  the  second  jear's  partial  exammatioD,  the  second  part. 
'OTE  2. — State  what  text-book  you  have  studied  on  the  subject,  and  to  what 
int. 

L— PLANE  GEOMETRY. 

1.  Of  two  oblique  lines  drawn  from  the  same  point  to  the  same 
raight  line,  that  is  the  greater  which  cuts  off  upon  the  line  the 
eater  distance  from  the  foot  of  tlie  perpendicular.     Corollaries. 

2.  In  any  triangle  the  product  of  two  sides  is  equal  to  the 
oduct  of  the  diameter  of  the  circumscribed  circle  by  the  per- 
'ndicular  let  fall  upon  the  third  side  from  the  vertex  of  the 
)p08ite  angle. 

3.  Two  sides  of  a  triangle  and  the  angle  opposite  to  one  of 
lem  being  given  to  construct  the  triangle. 

4.  The  area  of  a  circle  is  equal  to  half  the  product  of  its  cir- 
imference  by  its  radius. 

5.  Calculate  the  area  of  a  circle  whose  radius  is  10  ft. 

II.— SOLID  AND  SPIIKRICAL  GEOMETRY. 

6.  The  sum  of  any  two  face  angles  of  a  triedral  angle  is  greater 
^an  the  third. 

'^.  If  the  base  of  a  cone  is  a  circle,  every  aecUow  o^  \*\v^  OiC^tv^ 
fiade  by  a  plane  parallel  to  the  base  is  a  circle. 
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8.  Caiculate  the  area  in  square  feet  of  a  spherical  triangle  on  a 
sphere  whose  i*adius  is  10  ft.,  the  angles  of  the  triangle  being  70', 
80°,  and  120°. 

9.  Calculate  the  area  of  a  zone  on  the  sphere  whose  radius  is 
1 0  ft.,  the  altitude  of  the  zone  being  3  ft. 

10.  Write  expressions  for  the  surface  and  volume  of  a  cone  of 
revolution. 


GEOMETRY. 


September,  1881. 

[State  what  text-book  you  have  studied  on  the  subject  and  to  what  extent] 

1.  Through  any  three  points  not  in  the  same  straight  line  » 
circumference  can  be  made  to  pass,  and  but  one. 

2.  If  three  or  more  straight  lines  drawn  through  the  same  point 
intersect  two  parallels,  the  corresponding  segments  of  the  parallels 
are  proportional. 

3.  To  find  the  locus  of  all  the  points  whose  distances  from  two 
given  points  are  in  a  given  ratio. 

4.  Define  the  term  limit.  Prove  that  the  circumference  of  a 
circle  is  the  limit  to  which  the  perimeters  of  the  inscribed  and 
circumscribed  regular  polygons  approach  when  the  number  of 
their  sides  is  increased  indefinitely. 

5.  (a)  When  is  a  straight  line  said  to  bo  perpendicular  to  a 
plane?  {h)  How  do  you  measure  the  diedral  angles  included  be- 
tween two  intei'secting  planes  ? 

(c)  Prove  that  if  a  straight  line  is  perpendicular  to  a  plane, 
every  plane  passing  through  the  line  is  also  perpendicular  to  that 
plane. 

6.  The  volume  of  any  parallelopiped  is  equal  to  the  product  of 
its  base  by  its  altitude. 

7.  If  two  triangles  on  the  same  sphere  are  mutually  equiangular 
they  are  also  mutually  equilateral ;  and  are  either  equal  or  sym- 
metrical. 

8.  The  lateral  area  of  a  frustum  of  a  cone  of  revolution  is  equ»» 
to  the  half  sum  of  the  circumferences  of  its  bases  multiplied  l>y 

its  s/ant  height. 
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ENGLISH   GRAMMAR. 


June,  1881. 


1.  Mention  the  various  classes  of  pronouns,  and  give  the  names 
f  the  pronouns  belonging  to  each  class. 

2.  How  many  conjugations  of  the  verb  are  there,  and  how  are 
3ey  distinguished  ? 

•3.  Parse  the  following  sentence ; 

The  friends,  upon  whom  he  had  once  relied,  were  now  become 

s  bitterest  enemies ;  in  one  alone  had  he  not  been  disappointed. 


ALGEBRA. 

June,  1881. 

Note  1. — Candidates  for  examination  in  this  subject  as  a  whole,  should  take 
e  whole  of  this  paper ;  those  for  the  first  year's  partial  examination,  the  first 
lit  of  it ;  those  for  the  seoond  year's  partial  examination,  the  second  part. 
XoTE  2. — State  at  the  head  of  your  paper  what  text-book  you  have  studied  on 
^e  subject  and  to  what  extent. 


I. 

1.  Find  the  greatest  common  divisor  of 

5a»H-lOa*5  +  5rt36«  and  a^b-^2a*b*  -^2ab^  -^b^. 

^^   ^.         ISm—lx     4m— 05     m-^p     .      ^     -    , 

2.  Given 1 = —--kx.  to  find  x. 

m-\-p        m—p      m—p 

3.  Two  masons  A  and  B  propose  to  build  a  wall.  If  both  work 
ogether  they  can  finish  it  in  12  dayp;  but  if  A  work  2  days  and 
'^  3  days  they  will  complete  only  one-fifth  of  the  job.  How  lone 
*'ill  it  take  each  of  them  separately  to  do  the  work  ? 

4.  (a)    Reduce  \/a^  V^»  V^'*  ^^  ^^^  same  index. 
{/>)    Simplify  the  following  expressions: 

(1.)   V^a  ^ya^'^.         (2.)  4A/48  +  VU7-4A/12. 


(3.) 


(2)^(9)^(3)^ 
(3)^(4)*(2)* 


•^.  rtiven  2\/2ar-f2-|-V'ir^2  =  ~^:^.  to  fii\(\  x. 
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II. 

^.  36— a;  ^    , 

6.  Given  4a; =46  to  find  x, 

X 

7.  Determine  by  inspection  the  roots  of  the  equation 

a;«  — {aH-6)a;  +  (a  +  c)(^— c)=0, 
and  state  the  principle  upon  which  you  do  so. 

8.  Given  aj*y  +  cry*=a  and  x^y—xy^^b,  to  find  x  and  y, 

9.  Expand  (a^  +5')*  to  four  terms  by  the  binomial  formula. 

1 0.  Show  that  the  modulus  of  any  system  of  logarithms  is  equal 
to  the  reciprocal  of  the  Naperian  logarithm  of  the  base  of  the 
system  ;  and  also  that  it  is  equal  to  the  logarithm  of  the  Naperiao 
base  taken  in  the  system. 


ALGEBRA. 

Septembkr,  1881. 
[State  what  text-book  you  have  studied  on  the  subject  and  to  what  extent] 

1.  Resolve  a^—b^  into  four  factors. 

V         4  12 

2.  Given  — — -f  — ^^  =  4  and  — =4- — ;==!,  to  find  ac  and  y. 

yx    Vy  vx    Vy 

3.  Simplify  the  following  expressions : 

(1.)  -^;  (2).  (a*V;  (3).  y^;  (4).  V V^^P ; 

2  V2 

4.  Resolve  the  trinomial  »*  + 2aj— 120  into  its  binomial  factors. 

V  3aj«  - 1  +  \/3^^     «  .    i!  ^ 
6.  Given    \  =t-  to  find  x. 

V3a;2  — 1  — V3— a;2      * 

6.  Given  5x^-^2y^  =  22  and  3a;«— 5y«  =  7,  to  find  x  and  y. 

7.  A  ball  rolls  down  an  inclined  plane,  describing  one  foot  the 
first  second,  three  feet  the  second,  and  so  on.  How  far  will  it  go 
in  10  seconds,  and  how  far  in  the  10th  second? 

8.  If  the  population  of  a  certain  city  is  now  10,000  and  it 
increases  at  the  annual  rate  of  10  per  cent,  for  the  next  10  years, 
what  will  it  be  at  the  end  of  that  time.  [Given  (1.1)^^=2.6937+]- 

2  -f-  32? 

9.  Expand  - — —  into  a  series  bv  the  method  of  indeterminate 

'^         4  +  6a; 

coefficients. 
10,  Find  the  number  oi  comV\\\?i\AOTv^  ol  \^  xKvw^  taken  ^ 
together,  and  also  taken  6  togetWT. 
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TRIGONOMETRY. 

June,  1881. 
[State  what  text-book  jou  have  studied  on  the  subject  and  to  what  extent] 

1.  Write  the  values  of  the  different  trigonometric  functioDS  for 
ngles  of  0°,  90°,  180°,  270°,  300°. 

2.  Write  the  simplest  equivalent  expressions  for 

sin  (  o""^)»  ^^^  (  o"^^)'  ^*°  \9^~~^r  ®"^  (2^— «). 

3.  Write  the  fundamental  formulae  connecting  two  or  more  of 
he  trigonometric  functions  of  the  same  angle,  and  deduce  any 
wo  of  them. 

4.  Given  tan  a= — ,  to  find  sin  a  and  cos  a. 

n 

o.  Deduce  the  formnlffi 


cos  2a=l— 2  sin  *a;  sin  ia=\/i{l—cofia). 


6.  Prove  that  tan     -H-tan     -=— . 

2  3      4 


7,  In  a  plane  triangle  the  side  a  is  4575,  the  side  b  is  5656.7 
^tid  the  angle  B  (opposite  b)  is  125°  25';  find  the  remaining  parts 
^f  the  triangle. 


TRIGONOMETRY. 

September,  1881. 
[Slate  what  text-book  you  haye  studied* on  the  subject  and  to  what  extent.] 
K  Find  the  angle  1.8  in  degrees. 

2.  Calculate  the  different  functions  of  —and  —n, 

6  6 

3.  Represent  the  different  trigonometric  functions  of  an  angle 
JD  the  second  quadrant  by  lines. 

4.  Deduce  the  formula 

cos  a— cos  b=—2  sin  J  {a-{-b)  sin  ^  (a—b),  a  and  b  being  any 
atJgles. 

5.  Given  tan  d=—  to  find  the  value  of  m  cos  2<9+w  sin  26, 

n 

*•  In  a  triangle  ABC  given  the  sides  a,  6,  and  c  respectively 
opposite  the  angles  A,  B,  and  C,  as  foUowa:  a=1^^.^  b^Vl^I 
<^=='»ft6.05  to  Snd  the  angle  A. 
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LATIN. 

June,  1881. 

I.  Translate  as  literally  as  possible — 

a.  £i  legationi  Ariovistus  respondit :  Si  quid  ipsi  a  Caesare 
opus  esset,  sese  ad  earn  venturiim  fuisse ;  si  quid  ille  se  yelit, 
ilium  ad  se  venire  oportere.  Praeterea  se  neque  sine  exercitn 
in  eas  partes  Galliae  venire  audere,  quas  Caesar  possideret, 

5  neque  exercitum  sine  magno  commeatu  atque  molimento  Id 
unum  locum  contrahere  posse. 

b.  Hac  re  statim  Caesar  per  speculatores  cognita,  insidias 
veritus,  quod,  qua  de  causa  discederent,  nondum  perspexerat, 
exercitum  equitatumque  caMris  continuit.      Prima  luce,  cod- 

10  firmata  re  ab  exploratoribus,  omnem  equitatum,  qui  novissimum 
agmen  moraretur,  praeraisit. 

c.  Erant  ejusmodi  fere  situs  oppidorum,  ut  positu  in  extremis 
lingulis  promontoriisque,  vie(\\\e pedibu^  aditum  habereut,  quum 
ex  alto  86  aestus  incitavisset,  quod  bis  accidit  semper  horaram 

15  viginti  quattuor  spatio,  neque  navibus,  quod  rursus  minuente 
aestu  naves  in  vadis  afBictarentur. 

d.  Quod  ubi  Caesar  comperit,  omnibus  his  rebus  confectia, 
quarum  rerum  causa  transducere  exercitum  constituerat,  ot 
German  is    metiim    injiceret,   ut   Sigambros    ulcisceretur,  ot 

20  Ubios  ohsidione  liberaret,  diebus  oranino  decern  et  octo  trans 
Rhenum  consumptis,  satis  .et  ad  laudem  et  ad  utilitatem 
profectum  arbitratus,  se  in  Galliam  recepit  pontemque  rescidit. 

e.  Nostri,  acriter  in  eos  impetu  facto,  repulerunt,  neque 
finem  sequendi  fecerunt,  quoad  siihsidio  confisi  equites,  quom 

25  post  se  legiones  viderent,  praecipites  hostes  egerunt,  maguoqne 
eorum  numero  interfecto,  neque  sui  colligendi  neque  consbtendi 
aut  ex  essedis  desiliendi  faciiltatem  dederunt. 

/.  At  in  ejusmodi  difficultatibus,  (quantum  diligentia  provi- 
der! poterat,  providebatur,  ut  potius  in  nocendo  aliquid  praeter- 

30  mitteretur,  etsi  omnium  animi  ad  ulciscendum  ardebant,  quam 
cum  aliquo  militum  detrimento  noceretvr, 

n.  1.  Decline  situs  {12),  pedibus  (13),  vadis  (16). 
2.  Compare  prima  (9),  acriter  (2ti),  potius  (29). 
S.   Write  the  synopftia,  actWe  «ltv^  -^^"wsl^^^  o€  ^^tpexerat  (8)« 
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k  State  the  mood  and  tense  of  the  following :  velU  (2),  mara- 

r  (11),  acddit  (14),  viderent  (26),  dederunt  (27). 

).  Give  the  principal  parts  of  the  following:   respondit  (1), 

ere  (4),  contrahere  (6),  verittis  (8),  continuit  (9),  moraretur 

,  poHta  (12),  comperit  (17),  itlcisceretur  (19),  recepit  (22), 

i<?/<  (22),  cow/w  (24). 

8.  State  the  construction  of  all  italicized  words. 

7.  Define  indirect  statement  (oratio  ohliqua)^  and  quote  an 
mple  from  the  above  text. 

8.  Convert  into  direct  statement  {orcUio  directa)  the  example 
ted  in  answer  to  question  seventh. 


LATIN    EXERCISES. 
June,  1881. 

.  The  horsemen*  of  Ariovistus  hurl"  stones*  and*  darts*  at*  the 

Dans. 

.  Stones  and  darts  are  hurled  at  the  Romans  by  the  horsemen 

Vriovistus. 

It  was  reported'  to  Caesar  (that)  the  horsemen  of  Ariovistus 
e  hurling  stones  and  darts  at  the  Romans. 

(Rewrite  sentence  third  so  as  to  illustrate  direct  statement.) 
.  It  was  reported  to  Caesar  (that)  the  horsemen  of  Ariovistus 
hurled  stones  and  javelins  at  the  Romans. 
.  (Rewrite  sentence  fifth  so  as  to  illustrate  direct  statement.) 
.  When*  it  had  been  reported  to  Caesar,  (that)  the  horsemen  of 
iovistuB  were  hurling  stones  and  javelins  at  the  Romans,  he 
<le*  an  end*"  of  speaking." 


*  eques. 

*  telum.                          •  facere 

'  conjicere. 

•  in.                                ^»  finis. 

'  lapis. 

'  nuntiare.                    **  loqui. 

*que. 

*  quum,  with  subjunctive. 
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LATIN. 

September,  1881. 

I.  Translate  as  literally  as  possible — 

a.  Eodem  die  ab  explpratoribus  certior  fact  us  hostes  sub 
raonte  consedisse  millia  pcissunm  ab  ipsius  castns  octo,  quaKs 
esset  natura  mentis  et  qualis  in  circuitu  ascensus,  qui  cognoe- 
cerent,  misit.      Renuntiatum  est,   famlem   esse.      De  terti* 

5  vigilia  Tilum  Labienum,  legatum  pro  praetore,  cum  duabus 
legionibus  et  iis  ducibus,  qui  iter  cognoverant,  summum  jugum 
montis  ascendere  jubet. 

b.  Hoc  proelio  facto  et  prope  ad  internecionem  gente  ac 
nomine  Nerviorum  redacto,  majores  natu^  quos  una  cum  pueris 

10  mulieribusque  in  aestuaria  ac  paludes  coUectos  dixeramus,  hac 
pugna  nuntiata,  quum  victoribus  nihil  impeditum,  victis  nihil 
tutum  arbitrarentur,  omnium,  qui  supererant,  consensu  legates 
ad  Caesarem  miserunt  seque  ei  dediderunt. 

c.  Hostes  undique  circumventi,  desperatis  omnibus  rebus,  »e 
15  per  munitiones  dejicere  et  fuga  sahitem  petere  intendemnt 

Quos  equitatus  apertissimis  campis  consectatus,  ex  millium 
quinquaginta  nuraero,  quae  ex  Aquitania  Cantabrisque  con- 
venissc  constabat,  vix  quarta  parte  relicta,  multa  nocte  se  in 
castra  recepit. 

20  d,  Reliquum  exercitum  Quinto  Titurio  Sabino  et  Lucio 
Auninculeio  Cottae,  legatia^  in  Menapios  atque  in  eos  pagoi 
Morinorum,  ab  quibus  ad  eum  legati  non  venerant,  ducendum 
dedit.  Publium  Sulpicium  Rufum  legatum,  cum  eo  praesidio 
quod  satis  esse  arbitrabatur,  portum  tenere  jussit. 

26  e.  Equites  bostium  essedariique  acriter  proelio  cum  equitatn 
nostro  in  itinere  conflixcrunt,  ita  tamen  ut  nostri  omDibas 
partihus  superiores  fuerint  atque  eos  in  silvas  collesqne 
compulerint;  sed,  compluribus  interfectis,  cupidius  insecnti 
nonnullos  ex  suis  amiserunt. 

30.  /.  Cum  bis  esse  hosj)itium  Ambiorigi  sciebat;  item  per 
Treviros  venisse  Germanis  in  amicitiam  cognoverat.  Haec 
prius  iUi  detrabenda  auxilia  exist imabat,  quam  ipsam  bello 
lacesseret ;  ne  desperata  salute  aut  se  in  Menapios  abderet,  aat 
cum  Transrhenauis  congredi  cogeretur. 
IT.  1.  Decline  millia  (i),  diicilmz  V^^^jtigum  Vjk>^. 
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• 

*    2.  Compare  summum  (6),  tutum  (12),  cupidius  (28). 

3.  Write  the  synopsis,  active  and  passive,  of  misit  (4). 

4.  State  tlv^  mood  and  tense  of  the  following  :  supererant  ( 1 2), 
ntendenint  (15),  recepit  (19),  tenere  (24),  compfderirU  (28). 

6.  Give  the  principal  parts  of  the  following:  ascendere  (7), 
edacto  (9),  dediderujit  (13),  dejicere  {\5),petere  (16),  relicta  (18), 
onflixerunt  (26),  compulerint  (28),  detrahenda  (32),  lacesseret 
U3),  abderet  (33),  congredi  (3^). 

6.  State  the  construction  of  all  italicized  words. 

7.  Define  indirect  statement  (oratio  obliqud),  and  quote  an 
sample  from  the  above  text. 

8.  Convert  into  direct  statement  {oratio  directa)  the  example 
[uoted  in  answer  to  question  seventh. 


LATIN   EXERCISES. 

September,  1881. 

1.  The  Ubii*  kill*  a  great*  number*  of  the  Suevi.* 

2.  A  great  number  of  the  Suevi  are  killed  by  the  Ubii. 

3.  The  Ubii  pursued*  the  terrified'  Suevi. 

4.  The  terrified  Suevi  were  pursued  by  the  Ubii. 

6.  The  Ubii,  having  pursued  the  terrified  Suevi,  killed  a  great 
Umber  of  them. 

6.  It  was  reported*  to  Caesar  (that)  the  Ubii  had  killed  a  great 
amber  of  the  Suevi. 

7.  (Rewrite  sentence  sixth  so  as  to  illustrate  direct  statement.) 

8.  It  was  reported  to  Caesar  (that)  the  Ubii  were  pursuing  the 
levi. 

9.  (Rewrite  sentence  eighth  so  as  to  illustrate  direct  statement.) 

*  Ubii  *  numerus.  ^  perterritus. 

*  occidere.  *  Suevi.  *  nuntiare. 
'  magnus.               *  insequL 
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HISTORY   OF  THE   UNITED   STATIES. 

July,  1881. 

1 .  When  and  where  did  the  Spaniards  make  their  first  permt- 
nent  settlement  in  North  America?  the  English?  the  French? 

2.  State  the  causes  and  the  results  of  the  French  and  Indian 
War. 

3.  Arrange  the  following  events  in  the  order  in  which  they 
occurred,  with  their  dates :  Election  of  John  Adams,  settlement 
of  Georgia,  battle  of  Gettysburg,  introduction  of  slavery,  aFwrn- 
blinjr  of  the  Second  Continental  Congress,  opening  of  the  Pacific 
Railroad,  annexation  of  Texas. 

4.  Sketch  the  career  of  l^enjamin  Franklin;  of  Abraham  Liiict>Iii. 

5.  What  was  the  Fugitive  Slave  law? 

6.  Who  was  President  in  1803?  in  1843?  in  1873? 


HISTORY   OF  THE   UNITED  STATES. 

Sbptbmbbr,  1881. 

1.  Sketch  the  settlement    founded  by   Roger  Williams;  \fj 
James  Oglethorpe. 

2.  How  were  the  Colonies  governed  before  the  Revolution  ? 

3.  Arrange  the  following  events  in  the  order  in  which  tbef 
occurred,  with  their  dates:  impeachment  of  Andrew  JohnM 
surrender  of  Burgoyne,  introduction  of  the  Telegraph,  Lincoln^; 
Emancipation  Proclamation,  battle  of  New  Orleans,  purchase 
Louisiana,  death  of  Washington. 

4.  Give  the  names  of  the  opposing  political  parties  in  1800;  n 
1868. 

6.  When  was  the  Constitution  adopted  ? 

6.  Sketch  the  administration  of  Monroe ;  Fillmore. 
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(;k()GRaphy. 

Jl'LY,    18H1. 

1.  Bound  the  state  of  Tennessee ;  name  two  cities  in  the  state 
iu(]  tell  how  and  where  they  are  situated. 

2.  What  states  of  the  United  States  touch  Lake  Erie ;  what 
arge  cities  are  situated  on  it  and  in  what  states  are  they  ? 

3.  Where  are  the  Cascade  Mountains;  what  river  or  rivers 
break  through  them ;  name  some  peaks  in  them ;  in  what  states 
>r  territories  are  they  ? 

4.  What  is  the  Torrid  Zone ;  about  how  many  English  miles 
^ide  is  it ;  name  three  6itieH  in  it  and  tell  where  they  are  situated. 

5.  Where  does  the  River  Rhine  rise,  what  direction  does  it  run, 
vhere  does  it  empty,  and  what  countries  does  it  touch  ? 

6.  Where  are  the  following  cities :  —  Baltimore,  Singapore, 
ilavana,  Manilla,  Detroit  ? 


GEOGRAPHY. 

Sbptembeb,  1881. 

1.  Bound  the  state  of  Missouri;  name  its  largest  city  and  tell 
bow  it  is  situated. 

2.  What  states  and  territories  of  the  United  States  touch 
British  America  or  the  Great  Lakes  through  which  the  boundary 
inins — name  them  in  their  order  beginning  with  Maine,  and  pass- 
ing west. 

3.  Describe  the  Russian   Empire,  its  position,   its  capital,  its 
principal  rivers. 

4.  Where  does  the  River  Oronoco  rise,  what   is   its  course, 
vrhere  does  it  empty  and  what  countries  does  it  touch  ? 

5.  Where  are  the  following  cities: — Glasgow,  Bombay,  Valpa- 
•^iso,  Rochester,  Bremen  ? 

d.  What  countries  surround  the  Mediterranean  Sea,  and  where 
**  feach  one  located  ? 
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the  Geneva}  Affseiithli/  of  th-  StaU'  of  V&miecti(yiit : 

n   iiceordanee   with    tlie  requirements   of  tlie   statutes   of 

State,    the    State    Board   of    Vi8iti)rs  of    tlie   Sheffield 

eiititic    School    herewith    present   the   Annual    Report   of 

Governing  Board  of  that  School, 
?he   history   of  this   establishment   of    learning  lias   been 

of  stoady  and  increasing  usefulness  and  success.  It  is 
its  purposes,  and  in  the  kind  of  work  which  it  luider- 
es,   peculiarly  adapted   to   the  w-ants  of   our   State.      We 

preeminently  an  industrial  community,  but  industrial  in 
f?e  depart nient*  which  are  based  upon  the  most  extended 
lies  of  natural  science,  and  upon  the  applic^ition  of  the 
St  recent  results  of  these  studies.  (\)nse(]uently  it  is 
^  that  a  school  devoted  to  the  pursuit  and  encourage- 
nt  of  such  studies  finds  its  natural  field.  During  the 
ir  just  closed  there  has  been  no  material  change  in  the 
idition  or  prospects  of  the  School.  Its  body  of  instruc- 
s  ha<  remained  the  same,  and  the  number  of  students 
'  somewhat  increased.  There  is  no  need  to  call  attention 
lin  to  the  high  efficiency  and  devotion  to  their  work 
ich  mark  these  instructors.  The  results  as  set  forth  in 
-ir  report  are  their  sufficient  proof. 
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The  past  year  has,  however,  been  marked  by  one 
deplorable  in  many  aspects,  bnt  especially  to  be  regrette 
by  the  friends  and  managers  of  the  Sheffield  Soientif 
School,  in  the  death  of  the  founder,  Joseph  E.  Sheflkl< 
Escj.,  who  died  in  Fehniary.  Owing  its  existence  as  a  we 
etjuipped  estal^lisliment  to  the  intelligent  generosity  of  M 
Sheffield,  it  has  met  with  his  encouragement,  and  with  h 
lil)eral  assistance  at  every  stage  of  its  growth.  By  h 
liherdlity  Mr.  Sheffield  earned,  not  only  the  gratitude  « 
those  who  may  l>e  ti-ained  in  tliis  school,  but  the  pennaueD 
recognition  l)y  the  State  of  his  pubhV  spirit  and  far-seeinj 
appreciation  of  the  wants  of  our  people.  A  full  account  o 
his  connection  with  the  school  is  found  in  the  rept)rt.  I 
may,  we  hope,  he  an  encouragement  to  other  generow 
minded  citizens  of  our  State  to  continue  and  still  mon 
develop  the  work  so  successfully  commenced. 


II  OB  ART  B.  BIGELOW, 

Chairvwu 


ANNUAL  STATEMENT 


OP  THE 


GOVERNING   BOARD 


Ix  presenting  their  Seventeenth  Annual  Report  the  Governing 
»oard  arc  again  enabled  to  annonncc  the  increasing  prosperity  of 
le  Sheffield  Scientific  School,  so  far  certainly  as  this  is  indicated  by 
be  nuinboi-s  in  attendance.  The  expectation  of  possible  growth 
i  this  way,  expressed  in  the  Report  of  two  years  ago,  have  been 
iore  than  realized.  The  increase  is  not  only  a  steady  one,  but 
Qe  of  its  most  striking  peculiarities  is  that  it  is  confined  to  no 
2ction  of  the  country.  A  tabular  statement  has  been  prepared, 
lid  will  be  found  on  a  subsequent  page,  from  which  it  will  Viu 
3eu  how  widely  scattered  is  the  constituency  fi*om  which  the 
cieatific  School  draws  its  representatives. 

In  another  respect  the  school  has  suffered  a  loss  which  while 
^ovitable  in -the  course  of  nature  was  none  the  less  to  \)e  re- 
retted  when  it  came.  On  the  16th  of  February,  188*2,  after  a 
tort  illness  died  the  great  benefactor  of  the  school,  Joseph  E. 
Sheffield,  who  may  be  justly  styled  its  founder.  The  public 
>^'fi8  has  commemorated  the  various  services  of  his  long  and 
lonored  life ;  and  in  a  funeral  oration  delivered  in  the  College 
^^apel  on  the  evening  of  Jime  26th,  during  the  Commencement 
^eek  of  1882,  the  President  of  the  University  delivered  a  funeral 
^^ation  in  which  he  narrated  the  life  of  the  most  t^enerous  and 
uninterested  benefactor  which  the  cause  of  scientific  education 
^  ever  known,  and  paid  a  full  tribute  to  his  many  high  qualities. 
'^  may  be,  howeverj  proper  for  us  to  repeat  briefly  the  story  of 
^r.  Sheffield's  connection  with  the  school  which  is  proud  to  bear 
"^  mtme,  and  to  give  a  brief  outline  of  the  mot\\ft^  ^VixaV  \\\- 
^'Joed  him  Brat  to  take  un  interest  in  it  and  ot  t\\e  teeVm^^  ^^^^ 
^kh  be  came  to  regard  it. 
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The  attention  of  Mr.  Slieffield  was  originally  directed  to  the 
Scientific  School  by  his  son-in-law,  Professor  John  A.  Porter- 
After  the  lamented  death  of  Professor  Norton  in  1852,  Mr.  Porter, 
wlio  had  been  professor  of  Cliernistry  in  Brown  University,  con- 
sented to  take  temporary  eliarge  of  the  Yale  Analytical  Labora- 
tory, n\u\  this  nltimatcly  led  to  his  becoming  permanently  at- 
tached to  the  school  of  science  which  lias  grown  out  of  it.  From 
the  very  outset  he  was  warmly  interested  in  its  success,  and 
Sjiared  neither  time  nor  labor  to  increase  directly  its  efficiency 
and  arouse  the  interest  of  othei's  in  its  welfare.  Beside  his  scien- 
tific attainments  Professor  l\)rter  was  a  man  of  far  more  than 
ordinary  cultivation  in  letters:  and  it  was  the  union  of  these 
qualities  rarely  found  in  conjunction  that  enabled  him  to  beol' 
the  most  indispensable  service  to  the  success  of  the  school  in  it^ 
feeble  beginniuLTS.  To  the  public  he  became,  while  the  state  of 
his  health  allowed  him  to  take  an  active  part  in  its  affairs,  the 
leading  aicent  in  making  known  its  needs  and  tlie  leading  exp 
nent  of  its  policy.  It  was  his  warm  interest  and  active  interp03i- 
tion  in  behalf  of  the  school  then  without  any  endowment  that 
led  Mr.  Sheffield  originally  to  take  an  interest  in  its  affairs.  I" 
18.")+  the  latter  made  a  contribution  of  i\Ye  thousand  dollars,  an«l 
this  was  the  beginning  of  a  long  series  of  gifts  which  increase*! 
steadily  in  size  as  time  went  on.  To  it  he  added  in  1856  auother 
subscription  of  five  thousand  clollars  in  response  to  an  effort 
tliat  was  then  making  to  ])ut  this  department  of  Yale  College  on 
a  more  satisfactory  basis.  About  this  time  he  acquiretl  the  prop- 
erty on  Ilillhouse  avenue  on  which  he  subsequentlj^ resided,  and 
offered  that  ])ortion  of  it  lying  on  the  corner  of  Grove  street, 
whenever  money  enougli  was  raised  to  erect  a  building  for  the 
use  of  the  Scientific  School. 

The  eftbrt  to  raise  money  for  this  purpose  was  unsuccessfol- 
The  institution  was,  in  fact,  in  a  far  from  satisfactory  condition 
either  as  ri'gards  eific'iency  or  permanence.  A  want  of  adeqaal* 
accommo<lation  was  its  most  j>ressing  need ;  and  on  being  ifl' 
formed  of  this  fact,  by  Professor  Porter,  Mr.  Sheffield  while  Id 
Eur<»pe  entered  into  negotiations  for  the  purchase  of  the  building 
occu|)ied  by  the  Medical  department  of  tlie  college,  which  he 
purj)Osed  to  give  to  the  Scientific  School.  The  negotiations  wer< 
successful,  and  upon  his  return  to  this  country  in  1858  the  whole 
matter  was  consummated.  It  soon  became  apparent,  howe^*'» 
that   additions   and   aUcvalVow^  wvivfe  w^ic^s&vLry^  that  a  prop* 


ANNUAL  STATEMENl'.  7 

)oratory  wa8  needed,  and  for  these  objects  there  was  no  money 
the  hands  of  the  Corporation  of  the  College, 
[mpressed  with  the  importance  of  having  the  building  he  had 
rchased  and  presented  to  the  Corporation,  thoroughly  reno- 
tod  and  made  available  for  the  \ise  of  the  school,  Mr.  Sheffield 
solicited  addressed  a  note  to  the  Trustees  of  Yale  College, 
itini;jf  that  he  would  ]>ay  for  all  improvements  that  were  needed 
put  the  building  in  thorough  order  for  carrying  out  the  objects  . 
which  it  was  designed.  lie  wont  even  further  than  this.  No 
mer  was  tfie  building  completed  an<l  occupied  than  he  saw  at 
L'e  that  this  was  not  enough  ;  that  an  endowment  was  needed 
secure  its  success.  He  did  not  wait  long  t<>  remedy  a  defect 
ieh  was  discovered  by  his  own  practical  sagacity  and  no',  sug- 
?ted  by  any  who  were  interested  in  the  welfare  of  this  institu- 
u.  To  his  two  previous  endowments  of  five  thousand  dollars 
accordingly  added  enough  to  make  the  whole  sum  fifty  thou- 
1(1  dollars,  and  this  he  directed  to  be  employed  in  the  part 
liiitenance  of  the  professorships  of  Engineering,  Metallurgy 
'I  Chemistry.  These  united  benefactions  amounted  to  over 
e  hundred  thousand  dollars,  and  constituted  at  the  time  the 
*^e»i  gift  the  college  had  then  ever  received  from  any  one 
irce.  They  came  too  at  a  critical  time.  They  put  the  School 
a  period  when  scientific  institutions  throughout  the  country 
It;  ill  a  struggling  state,  in  a  comparatively  independent  posi- 
II ;  and  the  institution,  as  a  consequence,  entered  at  once  upon 
t  career  of  prosperity  which  it  has  since  enjoyed. 
t  was  these  benefactions  that  led  the  Corporation  to  ask 
ougfi  President  Woolsey  that  they  might  give  to  this  depart- 
nt  of  the  college,  which  he  had  so  liberally  assisted,  the  name 
the  Sheffield  Scientific  School.  The  proposition,  "flattering 
it  was,"  wrote  Mr.  Siieffield,  "I  respectfully  declined,  for  tJie 
^on  (in  my  own  mind)  it  might  deter  some  of  our  wealthy 
izens  from  making  a  much  larger  provision  for  this  department 
t  growing  in  importance  and  in  favor."  After  renewed  re- 
^Hts  of  this  sort  he  finally  gave  his  consent  to  its  being  named 
lu  him,  and  in  1861  it  received  from  the  Corporation  the  title 
the  Sheffield  Scientific  School. 

n  1862  Congress  passed  the  bill  appropriating  to  each  State  a 
tain  portion  of  the  public  lands  for  the  purpose  of  encouraging 
traction  in  mechanical  and  agricultural  science.  The  le^U- 
are  of  CoDDecticut  authorized  the  income  ironi  \.\i^  i>xcA  ^^- 
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rived  from  this  source  to  be  given  to  the  school  of  Bcience  i 
established  here ;  and  in  order  to  carry  out  the  objects 
grant  still  further,  Mr.  Sheffield,  who  never  once  lost  sight 
interests  of  the  institution,  enlarged  and  equipped  at  an  e 
of  fifty  thousand  dollars  the  building  he  had  originally  pui 
and  presented.  Besides  these,  numerous  other  gifts  for 
objects  were  made  from  time  to  time  and  can  be  found  r«? 
in  the  various  reports  that  have  been  made  to  the  legif 
His  interest  in  the  inj-titution,  in<leed,  kept  steadily  deepei 
the  very  end  of  liis  life.  Nor  did  he  fail  to  maintain  a  w 
eye  over  its  affairs,  or  to  keep  himself  thoroughly  inforrat- 
its  condition.  Whenever  it  needed  fresh  facilities  in  const' 
of  its  success  in  attracting  students,  he  came  at  once  to  its  s 
not  merely  without  soFicitation  but  often  when  those  en 
with  its  management  were  unaware  that  he  was  acquaint 
its  necessities.  A  striking  proof  of  this  was  seen  in  187 
he  unex])ectedly  gave  directions  f(»r  the  erection  and  equi])i 
a  new  hall,  the  present  North  Sheffield  Hall.  The  number 
dents  ha<l  at  that  time  so  increased  that  the  accommodation^ 
command  of  the  (Toverning  Board  were  inadequate  to  ci 
the  work  desired.  Tluj  iirst  notice  that  bodv  had  of  his  a 
ation  of  tlie  situation  was  a  note  directing  the  trustees  to  <1 
estimates  of  a  building  of  the  character  and  size  required. 
It  was  about  this  time  also  that  Mr.  Sheffield  forir 
plan  of  having  a  body  of  trustees  of  his  own  to  cai 
more  specifically  the  objects  he  had  in  view.  Accordii 
February,  1871,  he  caused  to  be  organized  a  body  i 
trustees,  to  whom  he  <'onveyed  the  piece  of  land  on 
he  purposed  to  build  a  hall,  together  with  large  donat 
money.  Three  of  these  trustees,  by  the  original  act  ot 
poration,  were  to  be  permanent  professors  of  the  schoc 
Governor  of  the  State,  the  President  of  Yale  College,  a 
Chairman  of  the  Trustees  of  the  Peabody  Museum,  were  €i 
to  belong  to  the  board.  The  original  board  consisted 
sequence  of  the  then  Governor  of  the  State;  the  Presi^ 
the  College;  Professor  Dann,  the  Chairman  of  the  Trus 
the  Peabody  Museum ;  John  S.  lieach  of  New  Haven,  A 
Walter  Phelps  of  New  York,  and  Charles  J.  Sheffield  of 
land,  Ohio,  and  the  three  following  professoi's  in  the  Sc 
School ;  George  J.  Brush,  Daniel  C.  Gilraan  and  Will 
Trowbridge.  They  were  on^\\\«L\\>3  \\\c.WYOT^\ftd  \inder  t 
eral  act.     Since  that  time  tX^e  ^XvLVi^  ^^  ^tc>\^wst  sX^\a»Kk> 
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taken  by  Professor  Brewer,  that  of  Professor  Trowbriilge  by 
Professor  Lounsbury.  In  other  respects  there  has  been  no  change 
in  the  board. 

The  varions  specific  gifts  of  Mr.  Sheffiohl  can  be  found  recorded, 
as  has  already  been  observed,  in  the  Annual  Reports  of  the  pre- 
ceding years,  at  least  so  far  as  was  permitted  by  the  unwilling- 
ness he  ever  manifested  to  have  j)ublicly  known  wliat  he  gave.  Of 
this  kind  it  is  perliaps  sufficient  to  say  that  for  a  number  of  years 
he  gave  directly  ten  thousand  dollars  a  year  for  current  expenses, 
and  in  the  last  year  of  his  life  this  sum  he  increased  to  twenty 
thousand.  The  value  of  tlie  irifis  he  has  made  at  various  times 
amounted  at  his  death  to  about  five  hundred  tliousand  dollars. 
Hy  his  will  he  put  the  institution  on  the  same  basis  as  liis  children, 
anil  one-seventh  of  the  property  fell  in  consequence  to  its  share. 
It  is  impossible  to  state  now  what  will  be  the  precise  sum  that 
under  the  terms  of  the  bequest  will  become  the  property  of  the 
^ienlific  School,  but  it  is  sufficiently  near  the  truth  to  state  that 
Jt  will  probably  amount  to  half  a  million  of  dollars.  It  was  left 
entirely  unencumbered.  Mr.  Sheffield  in  this,  as  in  all  the  eon 
tnbutions  he  made,  recognized  the  jmpolicy  of  tying  up  gifts  to 
wlucational  institutions  with  conditions.  The  records  of  benevo- 
lent enterprises  of  all  kinds  will,  in  fact,  show  the  name  of  no 
Dian  who  caret*  less  than  tlie  founder  of  the  Scientific  School  for 
*hat  contributed  to  his  own  personal  reputation.  His  gifts  were 
'iwt  inspired  in  the  slightest  by  the  vanity  of  benevolence,  but  by 

•  generous  desire  to  furnish  to  those  who  were  to  come  af\er  the 
roeaus  of  thorough  preparation  for  the  new  duties  which  the  new 
conditions  of  modern  life  demand.  His  whole  conduct  in  connec- 
tion with  the  institution  was  governed  entirely  by  a  disinterested 
^1  in  behalf  of  higher  education,  which  is  rare  even  among 
those  who  have  made  great  contributions  to  advance  it,  and  by 

*  clear-siglited  judgment,  often  entirely  unknown  to  men  even  of 
gf^at  cultivation,  which  recognized  the  fact  thai  schools  of  leani- 
*Dg  can  only  be  successfully  managed  by  those  who  know  what 
learning  is.  Friends  and  patrons,  it  is  to  be  hoped,  will  come  for- 
^^ftl  in  the  future  to  increase  the  resources  and  enlarge  the  use- 
yilness  of  an  institution  which  is  still  prevented  from  accomplish- 
ing much  that  is  of  fii"st  importance  by  the  inadequacy  of  the 
J^ns  at  its  command.  But  its  fortune  will  be  peculiarly  happy 
"  the  same,  generous  and  disinterested  spirit  which  animated  it^ 
rounder,  shall  mBuence  the  men  who  are  dispoaeA  to  c2lxt^  q\\  >Xv^ 
^<oi±be  began. 


In  -iiKi' FiKLh  >«.'ii:NTiri«'  S('ir<)(.»r. 


Hexewal  of  the  Charter. 

Ill  consequence  <>f  certain  chanyes  wliicb   bad  been  made  in 
codifying  tbe  laws  of  tlie  State,  it  was  tbougbt  desir»l>le  by  Mr. 
Sbettield  tbat  instead  of  being  organized  under  a  general  statute, 
a  special  cbarter  sbould  be  asked  for  irorn  the  legislature  incorpo- 
rating tbe  Board  of  Trustees  of  tbe  Scientific  School.    On  the 
motion  of  President  Porter,  therefore,  at  a  meeting  held  Nov.  22, 
1881,  Mr.  John  S.   Deach  was  requested  to  prepare  tbe  dnift  of 
a  cbarter  which  shoubl  be  presented  to  tbe  legislature  for  their 
action.     This  was  accordinijlv  done.     Before  tbe  matt^cr  could  be 
brought   before  tbe  legislature,  however,  Mr.  Sheffield  had  died. 
It  was  passed  in  the  Senate  without  a  dissenting  vote ;  ami  the 
House  of  Re[»resentatives  not  only  passed  it  with  the  same  una- 
nimity, but  on  the  motion  of  the  Hon.  Mr.  Cleveland  of  Brooklyn, 
passed  it  with  a  rising  vote.     It  was  a  tribute  of  respect,  equally 
credital)le  to  the  memory  of  the  man  to  whom  it  was  paid,  and  to 
thv  representatives  of  tiu*  Slate  who  paid  it. 


Addition  to  the  Coups  of  Perman^en't  Professors. 

The  school   has  been  fortunate  during  the  past  year  in  adding 
tn  the  corps  of  its  ])ermanent  officers  Russell  BL  Chittenden  as 
oc(;upant  of  the  newly-founded  Chair  of  Physiological  Cbemifltry- 
Mr.  (Chittenden  was  a  graduate  of  the  institution  in  the  class  of 
1^75.     After  graduation  he  remained  pursuing  a  course  of  special 
study   in  Physiological  Chemistry;  and  on   account  of  the  pro- 
tieiency  he  displayed  in  this  particular  subject  was  almost  irnme" 
diately  ma<le  instructor  in   it,  and  had   the  main  charge  of  th*? 
laboratory   of   Plivsiolotjical    Chemistrv    until    1878.      He  then 
went  to  Germany  and  studied  Chemistry  and  Physiology  in  the 
University  of  Heidelberg.     Returning  he  again  resumed  charge 
of  the  Phvsioloiri(;al  Laboratory,  and  in  1880  received  from  Yale 
College  the  degree  of  Doctor  of  Philosophy.     The  sumraer  of 
1882   he  went   to  Germany  by  request   to  carry  on   an  investi- 
gation   in   T*hysiological    Chemistry   with    Professor    KUhnc   of 
Heidelberg.      During  his  absence  lie  was  elected  to  the  chair 
al)ove-mentioned  by  tlie  Corporation  of  Yale  College   at  their 
meeting  in  Commeucemeul  vft^k. 
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States  represented  in  the  School. 

I  previous  part  of  the  report  attention  has  been  oalled  to 
rge  extent  of   country  from  which  the  Scientific  School 

its  students — a  cliaractcristic  which  is  steadily  becoming 
narked  as  time  goes  on.     The  following  table  will  show  the 

from  which  come  the  students  whose  names  appear  on  the 
pm  during  the  current  year,  and  of  the  proportion  of  num- 
lat  belong  to  each. 

(Fraduatcs.     Seniors.    Jualore.     Frenhmen.    Special.    Total. 


fornia 

_  _ 

_  _ 

«.  • 

1 

_  _ 

1 

irado 

_  _ 

1 

2 

_  _ 

_ . 

8 

necticut 

8 

20 

23 

27 

4     , 

82 

rict  of  Columbia,  . . 

1 

• . 

._ 

1 

•ida 

-  - 

2 

-  - 

_  _ 

2 

rgia  ._ 

-  - 

-  _ 

1 

1 

lois 

-. 

6 

2 

3 

V    M 

10 

ana 

-  - 

_  _ 

I 

2 

_    . 

3 

a 

^  ^ 

^  ^ 

1 

■ 

^    ^ 

1 

tucky 

_ . 

_  . 

«.  • 

•1 

_    _ 

2 

ue 

1 
1 

•I 

1 

2 
1 

-- 

4 

sachusettfl 

6 

ligan 

-  - 

1 

V        « 

1 

ie!»ta 

1 

.. 

1 

^uri 

•  » 

« _ 

1 

4 

.    . 

5 

raska . 

m    m 

-- 

1 
I 

-- 

1 

Harapahiro 

1 

Jersev 

^  ^ 

1 

1 

2 

«         «« 

4 

rork 

5 

7 

12 

20 

1 

45 

I 
1 

2 
3 

2 
6 

3 
2 

7 

W    W 

8 

on .--. 

2 

isvlvania 

16 

h  Carolina 

•  « 

1 

.  « 

_  . 

.. 

1 

^  ^ 

1 

•    • 

2 

-- 

2 

x)i]8in 

1 

.  of  Colombia 

B  ■ 

1 

• 

1 

I  Scotia 

1 

V   w 

.  . 

«1   w 

1 

ey 

■ 

1 

-- 

-- 

-- 

1 

Totals, 

19 

47 

52 

83 

6 

207 

12 
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Additions   to   the   list   of  gifts   to   the    Dkpabtmknt  or 

Dynamical  ENtiiXKEKiNO^S.  S.  S. 

The  Ashcroft  Manufacturing  Co.,  New  York,  a  nickel  plattd 
"Tabor"  Steam  Engine  Indicator,  in  ebony  box,  with  extra 
springs  and  scales.     A  beautiful  and  very  accurate  iufitniraeiit 

The  Harper  Steam  Lubricator  Co.,  Westville,  a  nickel  plated 
drop  lubricator,  mounted  upon  steam  pipe. 

Henry  R.  Worthington  «fc  Co.,  New  York,  a  Worthingtou 
Steam  Pump  for  feeding  boiler  or  working  against  heavy  pressore- 
This  pump  is  in  complete  working  order,  and  will  be  particularly 
valuable  to  the  students  as  showing  a  type  distinct  from  those 
mentioned  before. 


Public  Lkctubes. 

The  sixteenth  annual  course  of  lectures  to  mechanics  and  others 
has  been  given  during  the  past  year.  The  lecturers  and  their 
KuVjjects  are  indicated  in  the  annexed  programme : 


I.  Tuesday,  Feb.  14. 

II.  Thursday,   "     16.- 

II L  Tue8.lay,     "     21.- 

IV.  Thursday,    *'     23.- 


V. 

Tuesday, 

"     28. 

VI. 

Thursday. 

Mar.  2.- 

VII. 

Tuesday, 

"       7. 

VIII. 

Thursday, 

'*       9. 

IX. 

Tues«.lay, 

"    u.. 

X. 

Thursday, 

"     16.- 

XL 

Tuesday, 

"     21.- 

XIL 

Thursday, 

"     23. 

-The  History  of  Geography.  Prof.  Brewer. 

-Leouardo  da  Vinci.  *  Prof.  D.  Cady  Eatoa- 

-Scioaco  and  Faith.  Prof.  DnBo* 

-The  Building  Stones  of  Connecticut 

Mr.  H.  W.  Lind«le.T. 
-The  History  of  Geography.  Prot  Brewff- 

-Pine  Trees  and  Pine  Cones.         Prof.  Daniel  C.  Eatoo- 
-Milk.  Dr.  K.  H.  Jenkifli 

-Mechanical  Force,  Nerve  Force,  Mind  Force. 

President  Porter- 
-Anecdotes  of  History.  Prof.  Arthur  M.  Wheder- 

-What  is  a  Contract  ?  Prof.  Johnson  T.  W^ 

-Mammoth  Cave.  R©?.  H.  C.  Uo«y- 

-Artilicial  Propagation  and  Culture  of  Fish. 

Prof.  VernU 
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Lectures  on  Military  Science. 

A  course  of  Lectures  on  Military  Science,  by  officers  of  the 
U.  S.  Engineering  School,  at  Willetts  Point,  was  delivered  in 
North  Sheffield  Hall  as  a  part  of  the  instruction  in  the  School 
(luring  the  second  terra  of  the  academic  year  1881-82.  ITie 
order  and  subjects  of  the  Lectures  were  as  fpllows: 

I.  Monday,  Feb.  20. — Strategy  and  Grand  Tactics. 

Capt.  C.  W.  Raymond,  U.  S.  Engineere. 

II.  Friday,      *'     24. — Logistics.  Lieut.  F.  V.  Abbot,  U.  8.  Engineers. 
III.  Monday,    ''     27. — Small  Arms  and  their  influence  on  Tactics. 

Lieut.  Eugene  Griffin,  IT.  S.  Engineers. 
I^.  Friday,  Mar.     3. — Artillery,  Capt.  J.  C.  Mallory,  IT.  S.  Engineers. 

^-  Monday,  "       6.— Fortification.  Capt.  A.  .M.  Miller,  IT.  S  Engineers. 

^I.  Friday,     "    10.— Sea  Coast  Defence. 

General  H.  L.  Abbot.  U.  S.  Engineers. 


Additions  to  the  Zoological  Collection's. 

A.  E.  Ve^ill,  Curator:  J.  H.  Kmerton,  Assistant. 

The  most  important  a<lditions  to  the  Zoological  collections 
have  been  due,  as  in  several  previous  years,  to  the  cooperation  of 
the  curator  with  the  U.  S.  Fish  Commission  in  the  exploration  of 
the  sea-bottom,  ofl'our  coasts,  during  tlie  summer  vacation. 

The  headquarters  of  the  Comniission  were,  last  season,  at 
Wood's  Hoi  1,  Mass.,  as  in  1881,  and  the  work  of  dredging  and 
trawling  was  continued  from  that  point  over  an  exte!isive  region, 
extending  about  160  miles,  east  and  west,  along  the  Gulf  Stream 
slope,  from  60  to  125  miles  off  shore,  and  to  a  depth  of  7H«) 
fethoms. 

This  year,  as  in  18H0  and  1H81,  the  steamer  "Fish  Hawk," 
Lieut.  Z.  L.  Tanner,  U.  S.  N.,  commander,  was  emplo\'ed  in  these 
ejjpeditions.  In  the  explorations,  last  season,  tht»  curator  was 
specially  assisted  by  Mr.  Richard  Rathbun,  Mr.  Sanderson  Smitli, 
^^f.  J.  H.  Emerton,  I^rofessor  L.  A.  Lee,  of  Bowdoin  College,  and 
V  Messrs.  B.  F.  Koons,  Professor  E.  Linton,  and  H.  L.  Bruncr, 
<>f  the  Sheffield  Scientific  School. 

Miss  K.  J.  Bush  and  Miss  l^elle  Voorhees  have  been  employed, 
Coring  the  year,  at  the  expense  of  the  U.  S.  F\s\\  Co\ii\\\\ss%\wi^  N-<^ 
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aid 'the  curator  in  assorting,  arranging  and  cataloguing  the  exteD- 
sive  collections  that  have  accumulated  in  connection  with  the 
explorations  along  our  coast. 

The  extensive  collections  of  Invertebrata,  obtained  during  the?e 
sevenil  explorations,  have  been  sent  to  our  Museum  to  be  reported 
upon  and  distributed.  As  fast  as  this  can  be  done,  good  seriei* 
will  be  deposited  in  the  Museum.  During  the  present  year,  large 
numbei>>  of  those  tluit  have  been  worked  up  have  been  h\wh\ 
and  sunt  to  the  National  Museum,  at  \Vasliingti>n.  Many  of 
these  are  for  their  [)ermanent  collection,  but  large  numbers  are 
dupliratos,  to  be  made  up  into  sets  for  distributicm  to  other  wlu- 
cational  institutions. 

The  curator  has  published,  during  the  year,  several  papers  in 
the  American  Journal  ol'  Science,  ami  Proc.  National  Museum* 
giving  accounts  of  numerous  new  and  interesting  Invertebrata, 
dredged  in  the  deep  water  oft*  our  coast,  and  has  ])ubIiBhed  in  tlie 
Trans.  Conn.  Academy,  vol.  v,  a  ''  Catalogue  of  tlie  marine  Mol- 
lusca  addetl  to  the  fauna  of  New  England  during  the  past  ten 
years,"  with  five  plates,  and  in  vol.  iv,  a  paper  on  New  En;^lan«l 
Annelida,  with  ten  plates.  He  lias  also  prepared  a  report  on  the 
deep-water  Anthozoa  taken  off  our  coast  by  Mr.  A.  Agassiz,  on 
the  "Hlake,'' and  by  the  Fish  Commission, •Illustrated  by  eii;ht 
plates.     This  is  now  in  press. 

Professor  S.  I.  Smith  has  taken  charge  of  the  Crustacea  in  the 
Museum.  He  has  published  in  the  Bulletin  of  tlie  Museum  of 
Comparative  Zoology  a  rep(»rt  on  the  numerous  new  forms  ut" 
<leep-waler  Crustacea,  dredged  «»ff  our  coast  by  Mr.  A.  AgJU^si* 
on  the  *' Dlake."'  in  IS80.  This  report  is  illustrale<l  by  8i.\teen 
plates.  He  has  also  prepared  for  publication  in  the  Procee<liugi* 
of  the  National  Museum  a  lengthy  illustrated  ])a])cr  on  the  dfej>- 
water  Crusiace:i  taken  by  the  "Fish  Hawk,"  in  1880  to  1882. 

Mr.  J.  H.  Kinerton,  besides  makinuj  most  of  the  drawimrs  f'''* 
the  re])Orts  named  above,  as  \\  ell  as  for  others  in  progress,  ha^ 
jmblished,  in  the  Trans.  Conn.  Academy,  vol.  vi,  a  monograph  of 
the  New  England  Spitlers  <;f  the  family  Therididje,  illustrated  hv 
twenty-four  plates. 

Mr.  Emeiton  has  nearly  tini^hed  the  life-sized  restoration  of  on** 
of  the  gigantic  Cephalopods  of  Newfoundland  {Architenthis prh*  " 
C€j)8)j  for  the  Museum,  and  it  has  been  put  on  exhibition.    H-^ 
has,  also,  been  engaged  upon  two  duplicates  of  this :  one  for  tH  ^ 
JMasoiim  of  Comparative  Zoology,  and  one  for  the  U.  S.  Fi?*-  ■ 
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'tnmission,  to  be  sent  to  the  Fishery  Exhibition,  at  London, 

xt  spring.     He  has,  likewise,  comraenced  to  make  a  model  of 

»  great  Octopus  of  the  California  Coast. 

Among  the  additions  are  the  following: 

[Tniversity   Museum,   Copenhagen,    Denmark,   through    Prof. 

r.  Ldtken.     A  collection  of  Annelida.     In  exchange. 

fohn  Allen  (S.  S.  S.).     Nest  and  eggs  of  snow-bird  (Juruio  hie- 

//«),  from  the  White  Mountains. 

r.    S.    Gold,   West   Cornwall.      Large   quantity    of  intestinal 

nns  {Ascaris)^  from  intestine  of  i>ig. 

*.  W.  Williston.     Egg  of  wild  goose, 'Lake  Como. 

-^rof.  S.  F.  Baird,  U.  S.  Fish  Conimission.     Six  living  German 

P- 

\.  H.  Verrill,  New  Haven.     Nest  and  eggs  of  yellow-breasted 

It. 

Principal  J.  W.   Dawson,  Montreal.     Rare  marine  shells,  from 

utb  of  the  St.  Lawrence  River.     Deposited  by  A.  E.  Verrill.  ■ 

1\  A.  Houghton,  W.  Medway,  Mass.     Mounted  birds.     Depos- 

1  by  A.  E.  Verrill. 

:\lbertns  Baldwin,  New  Haven.     "  Butter-ball  "  duck,  mounted. 

rchased. 

Townsend  Brothers.     Oysters  injured  by  boring  sponge  ( VUoun 

phuren).  New  Haven. 

Museum  of  Comparative  Zoology.     Set  of  deep-water  Crustacea, 

m  the  "Blake  Exp.,"  1880,  described  by  Professor  S.  L  Smith  ; 

d  of  Cephalopcida,  described  by  A.  E.  Verrill. 

Creo.   W.  Potter,  E.  Haven.     Salamander  (Amblystoma  punc- 

Mr.  and  Mrs.  D.  A.  Heahl,  New  York,  for  the  Memorial  Collec- 
m  of  Charles  A.  Heald,  class  of  1881,  two  rare  and  beautiful 
irds  of  Paradise. 

F.  S.  Snuth.     Hammer-head  shark. 

H.  S.  Bruner.     Two  Ozothecn  0(forata,  from  Lake  Saltonstall. 

0.  W.  Potter,  East  Haven.  One  kitten.  A  monstrosity,  with 
lit' head,  two  bodies,  eiirlit  h*irs. 

^^'  J.  A.  Henshall,  Cyntliiana,  Ky.  Two  Moira  atro/fos,  Lidian 
i-  Inlet,  Fla. 

*-  C.  Wooster,  (S.  S.  S.).  Fresh-water  sponge  from  White- 
»ator,  Wis. 

Henry  E.  Pardee,  No.  2^0  Chapel  st.,  New  Haven.  Specimens 
"Wood  and  bark  excavated  by  bark-beetles,  from  Mouyoq^Cwvw. 
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Adam  Herman.  Turkey  Buzzard  killed  in  1882,  at  Stonington, 
Conn.     Purchased. 

Rev.  S.  M.  Hamni'ind.  Fossil  shells  bored  by  a  fossil  Qimn 
(si)onge),  from  James  City  Co.,  Va..  in  marl  pit. 

Museum  of  Com]>arative  Zoology.  Four  species  of  Pentacrirwi, 
from  dee])  water  in  the  West  Indies,  Blake  Expedition.  Set  of 
deejHsea,  West  Indian  sponges,  labeled  by  O.  Schmidt,  from  ihe 
Blake  K\'])editif)n. 

N.  J.  Peck,  Wood  bridge.  White  Ermine,  in  the  flesh,  from 
WotMlbridjje,  collected  by  Koward  R.  Baldwin. 

Dr.  Herman  Frieh*,  Bergen,  Norway.  Collection  of  rare  Nor- 
wecjian  and  Arctic  shells.     In  exclianire. 

J.  Gwyn  Jeffreys,  London.  Several  rare  European,  deep-srt 
shells.     In  excliauLje. 

.MVhse  de  Monterosata,  Palermo.  Rare  deep-sea  shells  from 
near  Palermo,  Sicilv.     In  exchaniie. 

Anonymous.  Ferret,  killed  in  the  street.  New  Haven.  Pur- 
chased. 

Lvnian  T.  Tlotchkiss.     White  Heron,  killed  in  East  Haven  in 

lSH-2.     Purchased. 

('has.  H.  Bunce,  No.  100  James  st.,  N.  Haven.  Several  speci- 
mens of  (.')*ti)/}tftfa  jorceps,  from  New  Haven. 

(leo.  Brav,  New  Haven.  One  albino  mouse  from  New  Uaven. 
living. 

A.  L.  Howard,  New  Haven.  Lot  of  spiders  from  Uiubagog 
Lake,  Me. 

J'rof.  (t.  T.  Kenne«ly,  Windstu*,  N.  S.  Sponges  and  shells  from 
Bav  of  Fund  v.  Basin  of  Mines. 

B.  S.  Barrows  and  J.  A.  Allen,  (8.  S.  S.).  Collection  of  marine 
invertebrata  from  Labrador.     (Stearns  Exp.) 

(i.  F.  Verrill.     Mink,  mounled.     North  Haven. 

A.  F.  Venill.    Corals:    f-atdastrtf^a^  Ilalysiteii^^tc.    Deposited. 

\.  S.  P:uk:ir'l.  Two  speeies  myriapods :  Ti/f/opus  VH^'^^ 
Kyiler,  Newmarkel  Cave,  Vm.  ;  and  Sentrrpr.H  <  oy^r^*  Pack.,  Di** 
niond  Cave,  Kv. 
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Anniybksabt. 

• 

The  Exercises  of  the  Graduating  Class  were  held  in  North 
beffield  Hall  ou  the  evening  of  Tuesday,  June  27,  1882.  The 
indidatcs  for  degrees  with  the  subjects  of  the  graduation  theses 
f  the  Bachelors  of  Philosophy  are  given  in  the  following  schedule, 
hose  marked  with  an  asterisk  read  theses  in  the  evening. 

CIVIL  ENGINEERS.    (8). 

UNCLS  Oscar  Maxson,  Ph.B.,  Pensacola^  Fla. 

ALTKR  Watson,  Ph.B.,  Northampton^  Mass. 

lOJus  Wallace  Wkioht  (A.M.  Univ.  Toronto),  Ph.B..  Detroit,  Midi. 

BACHELOltS   OK   PHlLOSOPnY.    (86). 

lORACB   Bllswortd   An'drews  (('heinistrv),   Cleveland,   0.      On  the  Salts  of 

Tri-acetic,  Tri-propionic  and  Tri-butyric  Acids. 
LFBED  Warner  Au^istro.vo  (Dynamic  Engineering),  Cleveland,  0.    On  Stearr. 

Boilers  and  Boiler  Explosions. 
lARLES  Notes  Batohrller  (Dynamic  Engineering),  Walling ford^  VI.     On  the 

Steam  Engine  Indicator. 
Unrt  Jonathan  Biddlb  (Select),  Philadtlphia,  Pa.     On  the  Black  Hills  of 

Dakota. 
U5CI8   Hayes  Blakb  (Chemistry),  New  Haven.     On   the   Decomposition  of 

Boron atrocalcite  by  Sodium  Carbonate. 
WHAV  Gross  Bozeman  (Biology),  New  York  City.    On  the  Adenoid  Tissue  of 

tlio  Cat  {Felii  domeslicus). 
IKDERICK  (Jasher  (CivU  Engineering).  West  Meriden.     On  the  Hydraulic  Press. 
ILLIAM  Axsox  CHAMUEULrN  (Seloct),  Neu)  Haven.     0\\  Movements  of  f'opulation. 
lUiAM  Hen'RY  Crocker  (Select),  San  Francisco,  CaL    On  the  Southern  Pacific 

RaUroad. 
tiTES  John  Drcmmond  (Dynamic  Engineering),  Winfidd,  111.    On  iErial  Loco- 
motion. 
ichard  Lawrence  Everit  (Civil  Engineering),  New  Haven.    On  Dynamite. 
^KRBERT  Waldhon  Fauleqyer  (Dynamic  Engineering),  Stamford,    Design  for 

an  original  Valve  Gear  with  Mathematical  Discussion. 
^QUAM  Alanson  HaUj  (Biology),  Morris.    On  the  Anatomy  and  Histology 

of  the  Respiratory  Apparatus  of  the  Cat  {Felis  domesticus). 
tniED    Edward    Hooker,    B.  A.   (Biology),   New   Haren.      On   the   Digestive 

Organs  of  the  Black  Snake  (Bascanion  constrictor). 
^•EXASDER    Bryan  Johnson   (Biology),    Utica,   N.   T.      On  the   Reproductive 

Or^^ns  of  tlio  English  Sparrow  {Passer  domesticus). 
^DERICK    Wiluam    La  Forqe    (Civil    Engineering),    Waterbury.      On   Water 

Pressure  Ei^nes. 
Wk  Judson  Lambert  (Dynamic  Engineering),  New  Haven.     On  the  Manu- 
facture of  Chilled  Rolls. 
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'*'Samuel  Waldrov   Lambert,  B.A.  (Biology),  New  York  City.     On  the  Beotl 

Organs  of  the  Black  Snake  (Bascanion  constrictor). 

*NoRMAN  Smith  Latham  (Civil  Engineering),  North  Manchester.    On  che  Electrk 
Railway. 

*Cassius  Samuel  Ltm\k  (Civil  Engineering),  Ifolyoke,  Mass.    On  the  Holyoke 

Water  Power. 
♦Sheldon*  Elton  Minor  (Civil  Engineering),  ThoniasUm.     Review  of  the  Pump- 
ing Works  at  Whitneyville,  Conn. 
Edward  Everett  Paramore  (Select),  St.  Louis,  Mo.    On  the  Railway  0)miDa- 

nications  of  Mexico. 
♦Louis  Valentine  Pihsson  (Chemistry),  Neto  York  City.     On  Crystalline  Fluo- 
rides produced  by  Reactions  in  a  Fused  Medium. 
Harry  Smith  Pope  (Select),  Jersey  City,  N.  J.    On  Pauper  Legislation. 
♦Robert  Browning  Rood  (Select),  Grttai  Barrington,  Mass.    On  the  Mounds  of 

the  United  States  erected  bv  the  Mound-Builders. 
Charles    Edward  Stock der,  Jr.  (Biology),    WfM  Meriden.     On  the  AMU«nf 

atid  Hi.stoU>gy  of  the  Kidney  of  the  Cat  (Felts  doineMicus). 
Fred  Moore  Strong  (Chemistry),  Boston,  Mass.    On  Acid  Barium  Propionate. 
Henry  Tabkr  (Dynamic  Enj^iueering),  New  York  City.     On  Double  Algebra. 
Arthur  Graham  Thompson  (Dynamic  Engineering),  Milford.     On  the  Maoa- 

facturo  of  Iron  Wire. 
Edwin  Thornk  (Select),  N*fw  York  City.    On  Glaciers. 
Thomas  Pkarsall  Thorne  (Select),  Millbrook,  N.  Y.    On  Trotting  and  Trotting 

Horses. 
Walter  Jay  Vol'OHT  (Biology).  Buffalo,  N.  Y.     On  the  Alimentary  CJanal  of 

the  English  Sparrow  (Passer  doiaesticiis). 
Edward  Loder  Whittemore  (Dynamic  Epgincering),  Rye,  N.  Y.    On  MalleiW* 

Cast  Iron. 
Alfred  Buckingham  Willcox  (Dynamic  Engineering),   Chicago,  lU.    On  tl« 

Westin^houso  Compressed  Air  Brake. 
Ohauncey-  Pratt  Williams,   Jr.   (Select),   Albany,  N.    Y.     On  the  Nalioiw 

iianking  System  of  the  United  States. 
Samuel  Lawrence  Williams  (Select),   Chicago,  III.    On  the  Factory  Lafrs  ^ 

England  and  Auicrica. 


Prizes. 

At  the  Anniversary  Exercises  on  June  27th  the  following  pri^^*^ 
were  announced : 

CLASS  OF  1882. 

For  excellence  in   (Hcil   Hugineeriug,    Nouman    Smith    Latham,    and   She 

Eltox   Mikor. 
Fbi-  excellence  in  Dynamic  Engineering,  Frank  .Iudsom  Lambert,  and  Hbk. 

Waldron  Faulkner.  ^ 

Fur  tXf'fU*'nrt:  ill   (r*:iiiian.  I'KKDKUU^K    WiLLIAM    LaFOUOK. 
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CLASS  OF  1888. 


For  excellence  in  the  Mathematics  of  Junior  Tear,   John    Bartholomew,    and 
Fbedsrick  Eluah  Beach. 


CLASS  of  1884. 

R>r  exeeUence  in  aU  the  Studies  of  Freshman  Tear,  Charles  Percival  Farquhar, 
and  Edwin  Mussrr  Herr,  with  honorable  mention  of  George  Wyckoff 
Cttmmins. 

^  excellence  in  Qerman.  Charles  Percival  Farquhar. 

^<JT  excellence  in  Mathematics,  Charles  Percival  Farquhar. 

^  exceUence  in  Physics,  Edward  Blake,  Charles  Percival  Farquhar,  and 
Edwin  Musser  FIerr. 

^or  exceUence  in  Chemistry,  Edwin  Musser  Herr. 

^or  excellence  in  Mechanical  Drawing,  George  Wyckoff  Guioiins,  Edwin 
Musser  Herr,  Harry  Hall  Keyes,  and  Albert  Lucas. 

^  exceUence  in  English  Composition,  Ist  Prizes,  Davenport  Galbraith,  Calvin 
LiNSLEY  Harrison,  Samuel  Brown  Hawley,  Edwin  Musser  Herr,  and 
WiLUAM  Wallace  Nichols;  2d  Prizes,  Lawrence  Vincent  BknAt,  and 
Jambs  Henry  Warner;  3d  Prizes,  Benjamin  Wales  Dodob,  Charles 
Percival  Farquhar,  and  Wilus  LaFayette  Perkins. 
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PROGRAMME  OF  STUDIES, 


CATALOGUE. 


FOR    THE    COLLEGE  YEAR   1882-83. 


CALENDAR. 


1882. 

14  Sept. 

Thursday, 

21  Dec. 

Thursday, 

1883. 

II  Jan. 

Thursday, 

21  March, 

Wednesday, 

28  March, 

Wednesday, 

26  June, 

Tuesday, 

26  June, 

Tuesday, 

27  June, 

Wednesday, 

28,  29,  30  June 

Thursday,      } 
Friday,  Sat.,  ) 

II.  12  Sept. 

Tues.,  Wedn., 

13  Sept. 

Thursday, 

20  Dec. 

Thursday, 

First  Term  begins. 
First  Term  ends. 

Winter  Vacation  of  three  weeki 

Second  Term  begins. 

Spring  Recess  begins. 

Spring  Recess  ends. 

Meeting  of  Appointing  Board. 

Anniversary. 

Commencement. 

Examination  for  Admission. 

Summer  Vacation  of  eleven  wael 

Examination  for  Admission. 
First  Term  begins. 
First  Term  ends. 


ABBREVIATIONS. 

s.  H. -  Sheffield  Hall. 

N.  s.  H.       -         -        -        -        -  North  Sheffield  Hall. 

TR. Treasury  Building. 

D. Durfee  College. 

p. Farnam  College. 

E. East  Divinity  Hall. 

w. West  Divinity  Hall. 

P.  M. Peabody  Museum. 

A.  -  .        .        .        -        -        -  Absent  on  leave. 

In  the  buildings  belonging  to  the  Sheffield  Scientific  School,  the  r 
numbered  from  i  to  ai  are  in  Sheffield  Hall ;   from  26  to  58  in  North 
Geld  Hall. 


CORPORATION. 


President. 
Rev.  NOAH  PORTER.  D.D..  LL.D. 

Fellows. 

His   Excellency  HOBART  B.   BIGELOW,  New  Haven 
Hrs    Honor  WILLIAM    H.   BULKELEY.  Hartford 
Rev.  THEODORE  D.  WOOLSEY.  D.D.,  LL.D..  New  Haven 
Rev.  GEORGE  J.  TILLOTSON.  M.A.,  Wethersfield 
Rev.  AMOS  S.  CHESEBROUGH,  M.A..  Durham 
Rev.  MYRON  N.  MORRIS,  M.A.,  West  Hartford 
Hon.  WILLIAM  M.  EVARTS,   LL.D..  New  York  City 
Chief  Justice  MORRISON   R.  WAIXE.  LL.D.. -Washington,  D.C. 
Rev.  LAVALETTE   PERRIN.  D.D..  Torrington 
Rev.  SAMUEL  G.  WILLARD,  M.A..  Colchester 
Hon.  henry  B.  HARRISON.  M.A.,  New  Haven 
Rev.  JOSEPH  W.  BACKUS.  M.A..  Rockville 
Hon.  FREDERICK  J.  KINGSBURY.  M.A.,  Waterbury 
Rev.  NATHANIEL  J.  BURTON.  D.D..  Hartford 
Rkv.  CHARLES   RAY    PALMER,  M.A..  Bridgeport 
Rev.  JOSEPH  H.  TWICHELL.  B.A..  Hartford 
Hon.  WILLIAM  WALTER  PHELPS.  M.A..  New  York  City 
MASON  YOUNG.  M.A..  New  York  City 


Secretary. 
FRANKLIN  B.  DEXTER.  M.A. 

Treasurer. 
^ENRY  C.  KINGSLEY*.  M.A.  (5  tr.)    23  Hillhouse  av. 


GOVERNING   BOARD. 


APPOINTED   BY   THE  CORPORATION   OF  YALE  COLLEGE. 


■♦♦» 


Preftident. 
I  PORTER,  D.D.,  LL.D., 


(7  TR.)    31  Hillhouse  av. 


Chairman  and  Executive  Officer. 
BRUSH,  (3  s.  H.)    14  Trumbull  st. 

Profeasors. 

AKRANGF.U    IN   TIIK   OKDKR   OF  THEIR   GRADUATION. 


(34  N.  s.  H.)    72  Prospect  si. 


A.  NORTON, 

S.  LYMAN. 

1/  Astronomy,  Theoietical and  Practical.  (39N.S.  H.)  88  Trumbull  St. 

D.  WHITNEY, 


'Vj  and  Fiench. 
BRUSH, 

V.  JOHNSON. 

cal  and  Af^ricultuial  Chemistry. 

H.  BRKWFCR. 

ure  (N(»Rr<;N  Professor). 

LARK, 

.  EATON, 

i.  LOUNSBURY. 

ALLEN. 
al  Chemistry  and  Metallut^y. 

E.  VERRILL. 

ind  Geology. 

SMITH, 
tive  Anatomy. 

G.  MIXTER, 


(205  D.)    227  Church  St. 

(3  s.  il)     14  Trumbull  St. 

(12  s.  H.)     54  Trumbull  st. 

(4  s.  H.)     246  Orange  st. 

(40  N.  s.  H.)     30  Trumbull  st. 

(41  N.  s.  H.)     70  Sachem  st. 

22  Lincoln  st. 

(13  s.  H.)     197  Temple  st. 

(15  p.  M.)     148  College  St. 

(14  p.  M.)  78  Whallcy  a  v. 

(8  s.  H.)     8  Trumbull  st. 


;bois. 

cat  J-lni^ineerini;  {liu:.Gl}i  Professor).     (45  N.  S.  H.)    328  Howard  av. 

.  FARNAM, 

'  Eeonotny  and  J/istory.  43  Hillhouse  av. 

H.  CHITTENDEN. 

y^ical  Chemis/rj'.  {yi  s.  \\!^  \OT  \vi\V  ^\% 
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LECTURERS,    INSTRUCTORS    AND   ASSISTANTS. 


ADDITIONAL  TO  THE  GOVERNING   BOARD. 


•  ♦• 


ALBERT  S.  WHEELER. 
German. 

MARK  BAILEY. 
Elocution. 


Treraoni  Houst 


(150  F.)    200  Temple  8L 


JOHN  H.  NIEMEYER,  Professor  in  Yale  School  of  Fine  Arts, 

Free  Hand  Dra^ving.  8  Art  SchooL 

FREDERICK  R.  HONEY, 

Descriptive  Geometry  and  Projection  Drawing.     (53  N.  s.  H.)  14  Lincoln  st 


THOMAS  W.  MATHER. 

Kinematics  and  Machine  Design. 

ALLEN  B.  HOWE. 

A  nalytica I  Chemistry, 

CHARLES  HILDEBRAND. 
Mathematics, 

SAMUEL  L.  PENFIELD. 

Alineralogy. 

WILLIAM  H.  TREADWELL,  Jr., 
French. 

ALTON  W.  LEIGHTON, 
Draining, 

HAROLD  B.  NYE. 

Analytical  Chemistry. 

LOUIS  V.  PIRSSON. 
A  na  lytica  I  Chem  is  tty. 


(45  N.  s.  H.)     19  Warren  pi. 


138  College  sL 


34  Chesinut  st 


<2  p.  M.)    14  s.  B- 


12  Whallcyi*. 


'    129  College  «• 


9^ 


W. 


53  Prospect* 


JANITOR  OF   SHEFFIELD   HALL. 

ANTON    PFEIFER.  55  Lock  sireei. 

JANITOR    OF   NORTH    SHEFFIELD  HALL. 

GEORGE  W.  STOOD ^^D,  82  Man86eld  street. 


STUDENTS. 
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ost  Abbott,  B.A. 

•nathan  Biddle,  ph.b. 

c  Casper,  ph.b. 

[lolyoke  Farrington,  b.s. 
oll<^e,  Me. 

rValdron  Faulkner,  ph.b. 
bert  Kellogg,  k.a. 


'Iiomas  Kennedy,  m.a. 
College 


ivonian, 

I  Turkey  College 


1 


heophilus  Liefcld,  ph.b. 

[cUride,  b.a. 

)aty  Munn,  ph.b. 

Uyless   Nye,   b.a.  ) 
la  College  ) 

.ucius  Penfield,  ph.b. 

Burr  Osborne,  b.a. 

lentine  Pirsson,  ph.b. 

^ocke  Scudder,  b.a. 

^'crnon  Silver,  b.a. 

>seph  Stoddard,  i.l.b.  ) 
bia  College  ) 

Eldred  Worcester,  b.a. 


Redding 

Philadelphia,  Pa. 
West  Meriden 

\  Portland,  Me, 

Stamford 
New  Haven 

Windsor,  N.  S. 

A  in  tab,  Turkey 

New  Haven 
Goshen^  N,  K. 
Southington 

Marietta,  O, 


158  York  St. 

128  High  St. 

West  Meriden 

14  Lock  St. 

53  Prospect  St. 
167  George  st. 

59  Prospect  St. 

67  Mans6eld  st. 

36  Orchard  st. 

1x6  College  st. 

16  s.  H. 

91  w. 


Catskill,  N.  Y.  14  s.  H. 

New  Haven  156  Crown  st. 

New  York  City  53  Prospect  st. 

Great  Barrington,  Mass,      4  Library  st. 
Brooklyn,  N,  Y.  523  Chapel  st. 


AVw  Haven 
Albany,  N  Y, 


157  Church  St. 


60  w. 


Graditatk  Students,  19. 
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Paul  Whitin  Abbott 
John  Alpheus  Allen 
Benjamin  Safford  Barrows 
George  Andrew  Barrows 
John  Bartholomew 
Frederic  Robinson  Bartlett 
Frederick  Elijah  Beach 
Frederick  Truman  Bradley 
Charles  Parker  Brcese 
Charles  Sumner  Brown 
Charles  Milo  Carpenter 
Horace  Raymond  Carpenter 
Samuel  Myron  Chase 
Harry  Nelson  Covell 
Wayne  Darlington 
Edward  Bradford  Dench 
Henry  Kelsey  Devereux 
Robert  Ogden  DuBois 
Edward  Peers  Eastwick,  Jr. 
Horatio  Southworth  Frazer 
Charles  Lock  wood  Gold 
Charles  Stewart  Hall 
George  Vance  Harper 
William  Harper 
Allen  Hubbard 
John  Elmer  Lockwood 
William  Ellison  Luckwood 
James  Lyman 
John  Edmund  Newell 
Henrj'  Curtis  Nutt,  Jr. 
George  Shipman  Payson 
Edward  Wells  Penfield 
James  Edward  Pope,  Jr. 
David  Murdoch  Pratt 
Willie  Sherman  Randall 
Albert  William  Robert 
Joseph  Warren  Rogers,  Jr. 
Charles  Lansing  Sayre 
Horace  Lee  Simpson 
Ebcnczcr  Hubbard  Skinner 
Joseph  Allen  Skinner 
Edward  Irving  Stone 
John  Edwards  Stryker 
Chuan  Lok  Wing 
Alonzo  Felion  Wood,  Jr. 
Alexander  Wurts 
Robert  Hawthorne  Wy\ie 


SENIOR    CLASS. 

New  Haven 
New  Haven 
Hartford 
Philadelphia,  Pa, 
Guilford 
Freeport,  III, 
Neiu  Haven 
New  Haven 
MeriJen 
East  Hampton 
Madison,  Wise, 
Afton,N,  Y, 
Chicago,  III, 
Stamford 
West  Chester,  Pa, 
Bridgeport 
Cleveland,  O, 
New  Haven 
New  York  City 
Holyoke,  Mass. 
West  Corn7uall 
Warren,  O, 
Denver,  Col. 
Shippensburg,  Pa. 
West  field.  Mass, 
Stamford 
Stamford 
Middlefield 
Chicago,  III. 
Boston^  Mass, 
Chicago,  III, 
Chicago,  III. 
Jersey  City,  N.  J, 
Elmira,  N.   Y. 
Birmingham 
New  York  City 
Scarborough,  N.  Y. 
Utica,  N.   Y. 
Pensacola,  Fla, 
Escambia,  Fla. 
Holyoke,  Mass. 
Bethlehem 
Catskill,  N,  Y. 
China 

West  Haven 
New  Haven 
ChizUr^  S.  C, 


257  Church  SL 

197  Temple  SL 

163  Temple  si 

43  College  sL 

17  Woosterpl. 

36£lmsL 

44  Lyon  SL 

142  Orange  St. 

•   489  Chapel  sL 

61  Prospect  SI. 

36  Elm  sL 

60  w. 

109  York  sL 

43  College  sL 

55  Trumbull  sL 

67  Mans6eld  sL 

43  College  sL 

328  Howard  IT. 

36  Elm  SL 

77  w. 

49  Grove  st. 

36  Elm  SL 

41  Trumbull  St. 

163  Temple  SL 

61  Prospect  St. 

146  Dixwetl  av. 

146  Dizwell  x^ 

109  Wall  SL 

S8W. 

36  Elm  SL 

76  w. 

109  Elm  sL 

61*. 

36  Elm  sL 

159  Temple  St. 

36£lmsL 

137  College  SL 

43  College  SL 

146  College  SI. 

146  College  SL 

109  Elm  St. 

159  Temple  st- 
167  Temple  «• 
77  George  St 
65  Whitney  v- 
5S  Trumbull  ft. 


STUDENTS. 


29 


JUNIOR    CLASS. 


Alfonso 
Harvey  Allcutt 
re  Davenport  Bacon 
:e  Vincent  Benet 

Blake 

Francis  Bosworth 
e  Russell  Britton 
sy  Rea  Burr 
^ark  Campbell 

DeWitt  Carrin^^ton 
ildward  Carter 

Brainard  Coit 

Lawrence  Culton 
id  ward  Cooper 
Wyckoff  Cummins 

Percival  Farquliar 
Bixby  Ferguson 
ort  Galbraith 

Augustus  Guinnip 

Hague 

Linsley  Harrison 
!ll  Hatcher 
Brown  Hawley 
^lusser  Herr 
lenry  Jennings 

Crossley  Johnson 
Ceith.  Jr. 
[udson  Kei^ey 
lall  Keyes 
!.ucas 

Heath  Lyon,  Jr. 
11  nor  Maghce 
fames  Martin 
Howard  Martin 
Edgar  Moulthrop 
I  Wallace  Nichols 
Anderson  Noye 

Lincoln  Noyes 
Powell,  Jr. 
Simon  Roberts 
Allen  Sadd 
1  Godfrey  Sage 

Sargent 

:e  Wellington  Sheldon 
1  Tuttle  Shepard 


New  York  City 
Kansas  Ciiy^  Mo. 
Norwich 

IVashininton,  D,  C, 
New  Haven 
Milford 
Cleiielandy  O. 
Portland,  Me. 
New  Haven 
Ne7v  Haven 
New  Haven 
New  London 
Canton 
Ansonia 
Vienna,  N.  y. 
York,  Pa. 
jVew  Haven 
Etie,  Pa. 
Elmira,  N.   Y. 
Tidioute,  Pa. 
New  Haven 
Cooper,  Iowa 
Yonkers,  N.  Y. 
Denver,  Col. 
Redding 
New  Haven 
Chicago,  HI. 
Killini^7vorth 
Stony  Creek 
Philadelphia,  Pa. 
Brooklyn,  N.   Y. 
Evansville,  Ind. 
Nonvich 
Clifton,  N.  Y. 
New  Haven 
Manitou  Springs,  Col. 
Buffalo,  N.  Y. 
New  Haven 
To  wan  da.  Pa. 
New  York  City 
South  Windsor 
Chicago,  III. 
New  Haven 
Brooklyn,  N.  Y. 
Bristol 


36  Elm  St. 

55  Trumbull  st. 

53  Prospect  St. 

106  w. 

149  Temple  st. 

387  York  St. 

36  Elm  St. 

63  Prospect  St. 

16  York  sq. 

527  Chapel  St. 

121  Elm  sf. 

36  Elm  St. 

215  York  St. 

347  York  St. 

347  York  St. 

289  York  St. 

30  Crown  St. 

36  Kim  St. 

136  Crown  St. 

285  York  St. 

94  Woostcr  St. 

12  Elm  St. 

43  College  St. 

289  York  St. 

215  York  St. 

80  LaFayette  st. 

200  York  St. 

29  High  St. 

276  Elm  St. 

43  College  St. 

76  w. 

63  Prospect  St. 

361  Elm  St. 

85  w. 

253  No.rth  Front  st. 

289  York  St. 

99  Wall  St. 

74  High  St. 

43  College  St. 

lOI  w. 

159  Temple  st. 

63  Prospect  St. 

51  Elm  St. 

133  College  SI. 
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John  Preniicc  Terry 


Brooklyn^  A'.   V. 


Chester  Thorne  Alillbrooky  N,  K. 

Thomas  Rutherford  Trowbridge,  3d  AVw  Haven 
James  Henry  Warner  Steubenville^  O, 

Elmore  Abram  Willets  Belmont^  A^.  Y, 

Edward  Simpson  Wilson  A^ew  York  City 

Andrew  Lincoln  Winton  Bridgeport 


157 'Orange  SI. 

55  Trumbull  si. 

41  College  cL 

Prospeci  SL 

44  Elm  8L 

lOI  w. 

63  Prospect  SL 

Juniors,  52. 


FRESHMAN    CLASS. 


Arthur  Bronson  Adams 
Grenville  French  Allen 
Philip  VanW^'ck  Anderson 
James  Arthur  Atwood 
John  Walter  Atwood 
John  Frank  Babcock 
Rodney  Fisher  Bates 
Paul  Daily  Bernard 
Clarence  Blakeslee 
Robert  Neill  Brace 
George  Tyler  Brown 
Fred  Spencer  Kullene 
Richard  Morton  Bushhell,  Jr. 
Merritt  Mead  Clark 
Wallace  Sherman  Clark 
Arthur  Chandler  Coates 
Arthur  Carrington  Cowles 
William  Ledlic  Culbert 
Hammond  Jeremiah  Dutton 
M<iitin  Juan  Kcheverria 
John  Joseph  Flatlier 
William  Holt  Gale 
Harry  Brainard  Gavlord 
Irving  Cook  Gladwin 
James  Richard  God  man 
Jacob  Pliilli|;  Go()(Jhart 
Charles  Lord  Grifliih 
John  Vcnable  Hanna 
James  H.  Hepburn 
John  Ethan  Hill 
David  Leavitl  Hough 


A^ew  Haven 
A- no  Haven 
Sing  Sing,  N.  Y, 
IVaitregan 
IViinregan 
Jihnira^  A^.   Y. 
A^eiv  York  City 
Brooklyn,  A'.   Y. 
A^civ  Haz'en 
Dohhs  Ferry,  A\   Y. 
Yonkers,  N.  Y. 
Kansas  Cifv,  Afo, 
Say  brook 
Bedford,  N,  K 
A^orfolk,  /'fl. 
Kansas  City,  Mo, 
Wallingford 
Brooklyn,  A\   K. 
Hillshoro  Bridge,  X, 
Panama,  Colombia 
Brid;:ieport 
A'ew  York  City 
A^enf  Haven 
Sherburne,  N.  Y, 
La  Fayette,  Ind, 
A^eiv  Ha7'en 
San  Ftamiseo,  Cat, 
Kansas  City,  Mo. 
Jersey  Shore,  Pa. 
Mystic  Bridge 
Fori  IVayue^  Ind, 


H. 


120  St.  John  St. 

197  Temple  st 

82  Wall  St. 

167  Temple  si. 

167  Temple  st. 

31  Temple  SL 

103  Wall  SL 

133  College  sL 
316  George  St 
165  Temple  SI. 

31  Temple  St 
44  ElmsL 
17  Woosterpl- 
177  Temple  SL 
226  George  sL 
4oEImsL 
136  College  St 

134  College  St 
109  High  St. 

1 7  Woostcr  pi- 

67  Mansfield  sL 

109  Elm  SL 

40  Academy  St 

74  High  St 

31  Temple  St 

107  Court  St. 

489  Chapel  St 

165  Temple  ^ 

103  Wall  St. 

295  York  St. 

HI  York  a- 
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Hubbell 

son 

ing;  Judd 

iam  Kimball 

:rriam  Kirkham 

lohn 

rd  Lang 

nd  McAvoy 

ckerman  McCandliss 

Jair  McDowell 

Main  Maher 

cvan  Mangam,  Jr. 

hvard  Martin 

xandcr  Meredith 

,er 

ncoln  Mitchell 

)rhead  Montgomery 

ib  Morgan 

Ipheus  Nettlcton 

andy  Newberry 

•ccher  Nichols 

is.  3d 

.shington  Norton,  Jr. 

•er 

ingham  Oliver 

indler  Page 

ayette  Perkins 

son  Pinney 

hill  Pratt 

nour  Reeve 

awford  Reid 

omas  Richardson 
>dd  Ross 
Jeon  Rupert 
:'rt  Sands 
on  Schmidt 
ard  Seymour 
ipley,  Jr. 
ifrey  Snydacker 
ime  Stevens 

anSchoonhovcn  Thorne 
Townsend 
aunce}^  Turner 
iot  Verrill 
Brewster  Wheeler 
ward  Whitehousc 


ATerv  York  City 

Hartford 
Portland^  Oregon 
Springfield,  Mass, 
Chicago,  III. 
Franklin 
Elmira^  N,   Y. 
Chicago  t  III. 
Philadelphia,  Pa. 
Wood  lake,  Kv. 
Neio  Haven 
Sing  Sing,  N.   Y. 
A  lien  town.  Pa. 
Xenia^  O. 

Xew  RochelU,  N.  Y. 
New  Haven 
Portland^  Oregon 
jVew  Haven 
Kansas  City,  Mo. 
Detroit^  Mich. 
Yonkers,  N.  Y. 
Philadelphia,  Pa. 
Louisville,  Ky. 
Pittsburgh,  Pa. 
Pittsburgh,  Pa. 
Fair  Haven 
Portland,  Me. 
Derby 

Elmira,  N.  Y. 
Dayton,  O. 
Lakeidlle 
Pottstown,  Pa, 
Ilornellsville,  N.  Y. 
Belfast,  Me. 
New  Mat'kett  Va. 
New  Haven 
New  Britain 
Auburn,  N.  Y. 
Cincinnati,  0. 
Chicago,  III. 
New  Haven 
New  York  City 
New   York  City 
Omaha,  Ncbr. 
New  Haven 
Monroe 
Hartford 


94  York  sq. 

109  York  St. 

7  Library  st. 

161  Temple  st. 

94  Grove  st. 

696  State  St. 

157  Orange  st. 

161  Temple  st. 

242  York  St. 

119  College  St. 

203  York  St. 

305  Howard  av. 

44  Elm  St. 

167  Temple  st. 

55  Prospect  St. 

226  George  st. 

121  Park  St. 

36  Elm  St. 

470  Elm  St. 

44  Elm  St. 

464  Chapel  St. 

31  Temple  st. 

74  Pigh  St. 

237  Orange  st. 

31  Trumbull  st. 

31  Trumbull  st. 

South  Quinnipiac  st. 

489  Temple  st. 

167  Temple  st. 

31  Temple  st. 

61  Grove  st. 

74  High  St. 

489  Chapel  St. 

44  Elm  St. 

53  Prospect  St. 

Ill  D wight  St. 

119  D wight  St. 

59  Grove  st. 

44  Elm  St. 

109  Elm  St. 

696  State  St. 

7  Wooster  pi. 

65  Whitney  av. 

82  Wall  St. 

156  Grove  st. 

148  College  St. 

175  Temple  st. 
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Willis  Stoughton  Williams 
Winslow  Tracy  Williams 
Clarence  Henry  Wood 
Benjamin  Etizur  Wright 


Minneapolis^  Afinn, 
Norwich 

Mornstown^  N.  J, 
Cromwfll 


121  Park  »t- 
134  College  »*• 
■  120  York  »*• 
165  Temple  s%- 

Freshmen,  83- 


SPECIAL   STUDENTS    NOT   CANDIDATES    FOR   A    DEGREE^- 


George  Barclay  Bassett 
John  Edward  Calhoun 
Edward  Seymour  Hoichkiss 
Henry  Clay  Johnson 
Warren  A.  Spalding 
James  Prior  Wood 


WaUrtown,  A\  Y, 
Cornwall 
Bridgeport 
Rome^  Ga, 
New  Hai'en 
West  iJaven 


4  Mansfield  sf 

450  Chapel  St 

Bridgeport 

41  H4gh  St. 

89  Church  si. 

2  Chuich  St. 


SPECIAl.  Srr DENTS.  6. 


SUMMARY. 


Graduates, ig 

Seniors,       - 47 

Juniors, 52 

Fkesiimen, 83 

Special,  -.-.,.--.  6 

Total, 207 


[EFFIELD   SCIENTIFIC   SCHOOL. 


I. 

OBJECTS. 

Jheffield  SciENTiFir  School  is  devotetl  to  instruction 
archefl  iu  tho  mathematical,  pliysical,  and  natural  Hciences, 
.M-pnce  to  the  promotion  and  ditifusion  of  science,  and  also 
)reparation  of  younir  men  for  sucli  pursuits  as  require 
proficiency  in  these  departments  of  learninjj;.  It  is  one  of 
artments  of  Yale  College,  like  the  law,  medical,  theologi- 
art  schools,  having  its  separate  funds,  buildings,  teachers, 
ulations,  but  governed  by  the  Corporation  of  Yale  Col- 
ich  appoints  the  professors  and  confers  the  degrees.  It 
rt,  analogous  to  the  academic  department,  or  classical  col- 
1,  in  ])art,  to  the  professional  schools, 
istruction  is  intended  for  two  classes  of  students : — 
iduates  of  this  or  of  other  Colleges,  and  other  persons 
I  for  advanced  or  special  scientific  study, 
rulergraduates  who  desire  a  training  chietly  mathematical 
ntific,  in  less  part  linguistic  and  literary,  for  higher  scien- 
dies,  or  for  various  other  occupations  to  which  such 
is  suited. 

II. 

HISTORY  AND  ORGANIZATION. 

School  was  commenced  in  18*7.  In  18t)(>,  a  convenient 
f  and  a  considerable  endowment  were  given  by  Joseph  E. 
I,  Esq.,  of  New  Haven,  whose  name  at  the  repeated 
of  the  Corporation  of  Yale  College,  was  afterward 
1  to  the  foundation.  Mr.  Shettield  has  since  frequently 
nificently  increased  his  original  gifts. 
•63,  by  an  act  of  the  Connecticut  ljeg\«\aLVwr^^\\\<i  \\\si>Ao\v8i\. 
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|yrant  for  the  promotion  of  Bciontific  erlucation  (under  the  Gon- 
gressional  enact  nicnt  of  July,  i8G2)  was  given  to  this  department 
of  Yale  College.  Since  tlvjit  time,  ami  especially  since  the  aatnmD 
of  1800,  numerous  liberal  gifts  have  been  received  from  the  citi- 
zens of  Ni'W  Haven,  and  from  other  gentlemen  in  Connecticut. 
New  York,  and  St.  liouis,  f«n'  the  endowment  of  the  Scho*)l,  and 
the  increase  of  its  collections. 

The  action  of  th<'  State  led  to  the  designation  by  law  of  a  Stat** 
Hoard  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Gov- 
ernor, three  senior  Senators,  an<l  the  Secretary  of  the  State  B<rtnl 
of  Fltlucation :  and  this*  Hoard,  with  the  Secretary  of  the  Scien- 
tific School,  is  also  the  Hoard  for  the  appointment  of  student  to 
hold  the  State  scholarships. 

The  Governini'  Hoard  consists  of  the  President  of  Yale  Col- 
lege  and  the  Professors  who  are  permanently  attached  t^>  tbe 
School.  There  are  several  other  instructors  associated  with  ihcm. 
a  ]»art  of  whom  are  coimected  with  other  departments  of  tlw 
Collcire. 

III. 


BriLDINGS  AND  APPARATUS. 

The  two  bnildings  in  which  the  work  of  instruction  in  tbe 
Scientific  School  is  mainly  carried  on  are  called  Sheffield  Hall  aod 
North  Sheffield  Hall;  but  instruction  in  Mineralogy,  Geology* 
and  Biology,  indnding  Zoology  and  Comparative  AnatoniYji'' 
now  iriven  entirelv  in  the  Peabody  Museum.  These  halls  con- 
tain  a  large  number  of  recitation  and  lecture  rooms^  a  hall  for 
public  assi>mblies  and  lectures,  chemical  and  metallurgical  labora- 
tories, a  jihotographical  room,  an  astronomical  observatory, 
museums,  a  library  and  reading  room,  besides  studies  for  some  of 
the  professors,  where  their  private  technical  libraries  are  kept. 

The  following  is  a  snmmary  statenuMit  of  the  collections  belong- 
ing to  the  School. 

1.  I-Miboratorios  nnd  Appanitus  in  Cheiiiisiry,  Molalliirgy,  Physics,  Photography- 

ami  ZfHilojry. 

2.  Metiilliirji-k-al  Mufcuiii  of  Ores.  Furnuot'  Trodiicta,  etc. 

3.  Agricultnnil  Nfu.sourn  of  S«.»ila,  Kertili/orri,  iiwfiil  »ind  iujurious  insects,  etc. 

4.  Collections  in  Zo«»lojry. 

5.  Astronomical  Ohnervntory.  with  an  e<iiiatoruil  U'lescope  by  Clark  and  Son* ^ 

Tarobridgc.  n  uieridian  cin:Ie,  etc. 
6.     A  Collection  of  MecliumcaV  Xpp'di\\V,\]A,  co\\%\.\\mUi^^  the  "  Collier  Cabinet" 
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Is  in  Architecture,  Geometrical  Drawinj?,  Civil  Enpfineering,  Topof^phi- 
I  Kngineering,  and  Mechanics ;  diagrams-  adapted  to  public  lectures ;  in- 
uiuents  for  field  practice. 

and  (Jharts,  topoprraphicil.  hydrographicjil.  ji:ooIogical.  etc. 
irium  of  Professor  Brewer,  and  the  astronomiciil  instniraents  of  Profea- 
r  Lyman,  are  deposited  in  the  bnildinp^.     Professor  Katon's  herbarium, 
ar  at  hand,  is  freely  accessible.     Students  also  have  access  to  the  various 
K)ra tones  and  collections  in  S'atural  .Scienw  in  the  Pealwdy  Museum. 

Mits  are  also  admit terl,  niuler  varying  conditions,  to  the 
'  and  Society  libraries,  the  (^)lleo:u  Reading  I^ooin,  the 
of  the  Fine  Arts,  and  tlie  Gryrnnasium. 

iV. 

THE  LIBRARY. 

ipeoial  teclinioal  library  of  the  Scientific  School  connists  of 
Lve  thousand  voluuies.  Lncludetl  in  tliis  is  the  ''  Iliilhouse 
latical  Library  "  of  twenty-four  liundred  volumes,  collected 

a  long  series  of  years  by  Dr.  William  Ilillliouse,  and  in 
irchased  and  presented  to  the  Institution  by  Mr.  Sheffield, 
ogue  of  this  collection  forms  a  supplement  to  the  Annual 

of  the  Governing  Hoard  for  IH7().  All  the  prominent  sci- 
journals  of  this  country  and  of  Europe,  together  with  the 
lings  of  foreign  academies,  and  of  scicMitific  societies,  can  be 
jither  in  this  lii>rary  or  in  the.  College  Library  to  which 
s  have  access. 

V. 

STRUCTION  FOR  GRADUATE  AND  SPECIAL 

STUDENTS. 

ons  who  have  gone  throuufh  undergraduate  coui'ses  of  studv 
■  elsewhere,  may  avail  themselves  of  the  facilities  of  the 
for  more  s[)ecial  professional  training  in  the  pliysical  sci- 
nd  their  ap}>]ications,  gaining  in  one,  two,  or  three  years 
jree  of  Bachelor  of  Philosophy,  or,  in  two  additional 
jf  Engineering   study,   that  of    Civil    E.ngixker,   or  of 

[IC  EXGTXBER. 

Dgaging  in  studies  of  a  less  exclusively  technical  character 
ay  become  candidates  for  the  degree  of  DocrroR  of  Philos- 
The  instniction  in  such  cases  will  be  adapted  to  the  ^av- 
needs  and  capacities  of  each  student,  and  ma^  \^  eoTD\yvcv^\ 
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with  that  given  by  the  graduate  instructors  in  other  departments 
of  the  University.     This  degree  is  conferred  upon  those  who,  hav- 
ing already  taken  a  Baelielor's  (lei^ree,  engage  as  students  in  the 
Department   of  Philosophy  and  tiie  Arts  for  not  less  than  two 
years  in  assiduous  and  successful  sludy.     It  is  not  given  npon 
examination  to  those  whose  studies  are  pui-sued  elsewliere.    Tlie 
requirements  for  it  will  in  some  oases  exact  of  the  student  more 
than  two  years  of  post-grad uatf  labor;  so,  especially,  wherever 
the  course  of  undergraduate  study  has  been,  as  in   the  Scientific 
School,  of  less  than  four  years.     The  candidate  must  pass  a  satis- 
factory final  examination,  and  [)resent  a  thesis  gi\'ing  evidence  ol' 
high  attainment  in  the  branches  of  knowledge  to  which  he  lia» 
attended.     A  good  knowledge  of  Latin,  Gennan  and  French  will 
be  required  in  all  eases,  unless,  for  some  exceptional  reason,  the 
candidate   be   excused  by  the  Faculty.     The   graduating  fee  ii« 
ten  dollars. 

Subjects  likely  to   receive  special  attention  are  suggested  as 
follows : 

Professor   Xouton   will  instruct  in  applied   mechanics  and  in 
spherical  astronomy. 

Professor  Lymav,  in  the  use  of  meridional  and  other  astronom- 
ical instruments. 

Professor  DrBois,  in  the  principles  of  thermodynamics,  and 
utilization  of  heat  as  a  source  of  power. 

Professor  Hursii,  in  the  analysis  and  determination  of  niiueril 
s]»ecies,  and  in  descriptive  mineralogy. 

Professor  JoiixsoN,  in  theoretical,  analytical,  and  agricultartl 
chemistry. 

Professor  Diikwkk,  in  agriculture  and  forest  culture,  in  the  use 
of  the  miscroscijpe,  and  in  physical  geography. 

Professor  ('i.ark,  in  detinite  integrals,  differential  equations 
analytical  mechanics,  the  theory  of  numerical  approximation,  with 
the  method  of  least  squares. 

Pn»fessor  Katon,  in  structural  and  svsteraatic  botanv,  with 
reference  to  both  flowering  and  eryplogamous  plants. 

Professor  Ai.lkn,  in  analytical  cluMuistry,  and  in  mctalhirgy. 

Professor  Vkkuill,  and  Professor  Smith,  in  zoology  and  geol- 

i»gy. 

The  same  courses  ot  stu<ly  are  open,  for  a  longer  or  shorter 
time,  to  trraduate  students  who  do  not  desiiv  to  become  c»d^ 
thUes  for  a  degree. 
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kudents  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 
y  obtaiD  the  degree  of  Civil  or  of  Dynamic  Enoineeb  at  the 
L  of  two  academical  years,  by  pursuing  the  following  higher 
irse  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will 
nprise — 

.  Higher  Calculus.     Higher  Greoinotry.     Theory  of  Numerical  Operations. 

.  AQal3rtical  Mechanics.     Mechanics  applied  to  Engineering. 

t.  A  Course  of  Construction  and  Design.     Projects. 

k.  Practical  Astronomy,  with  use  of  instruuients,  computations,  etc. 

This  course  will  occupy  one  year. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
actice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
port  of  the  results  of  an  examination  into  the  existing  condition 
some  special  line  of  constructive  art ;  or  to  present  proper  evi- 
ince  that  he  has  had  actual  charge  in  the  field,  for  several 
ontliB,  of  construction  or  surveying  parties,  or  held  some  respon- 
9le  position  deemed  equivalent  to  this. 

An  elaborate  design  must  also  be  submitted  of  dome  projected 
3rk  of  construction,  based  upon  exact  data  obtained  from  care- 
1  surveys  niJide  by  the  candidate,  and  comprising  all  the  requi- 
-e  calculations,  and  the  necessary  detailed  drawings,  and  acconi- 
iiiied  by  full  specifications  of  the  work  to  be  done,  and  the 
quirements  to  be  met  by  the  contractor. 
The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamic  Engineer  will 
>inprise — 

1.  Higher  Calculus.     Higher  Geometry.    Theory  of  Numerical  Operations. 

2.  General  Principles  of  Dynamics  (Analytical  Mechanics),  including  special 

application  of  these  Principles  to  Dynamic  problems. 

3.  Construction  of  Machines.     Designs. 

4-  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

Daring  the  second  year  candidates  will  be  permitted  to  employ 
ich  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
^y  m  the  examination  of  engineering  works  and  manufacturing 
^tablishments,  and  may  also  have  the  privilege  of  entering  upon 
""ofessional  practice,  provided  it  is  done  with  the  knowledge  and 
^naent  of  the  Professor  of  Dynamic  Engineering,  and  under  such 
ifconiBtances  as  shall  appear  to  him  to  be  favorable  to  profes- 
^onal  progress. 
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An  elaborate  thesis  on  some  professional  subject,  with  an  orig- 
inal design,  or  project,  aciionipanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  8<'Cond  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students. — For  the  benefit  of  those  who,  being  fullj 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  m  degree,  special  or  irregular  students  are  received 
in  most  of  tlie  tlepartments  of  the  School :  not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportuuitiefl  are 
not  offered  to  ])ersons  who  are  incompetent  to  go  on  with  regular 
courses,  but  are  designed  to  ai<l  those  who,  having  received  a  suffi- 
cient .}»reliminary  education  elsewhere,  desire  to  increase  their 
})roficiency  in  special  branches. 

VI. 

KEQriREMENTS  FOR  ADMISSION  AND  COITISES  OF 
INSTRUCTION  FOR  UNDERGRADUATE  STUDENTS. 

Teijms    op    Admission. — Candidates   nuist  be    not   less  than  •  j 
fifteen  years  of  age,  and   must  bring  satisfactory  testimonials  of 
moral  character  from  their  former  instructors  or  other  respousiblt 
pers<»ns. 

For  a<lmission  to  the  Freshman  Class  the  student  must  pass  > 
thorough  examination  in  the  following  subjects : 

Engliah — iucliuliDg  grammar,  spelling,  and  com  position.     In  grammar,  WhitneT^ 
KsseutiaLs  of  English  Grammar,  or  an  e<iuivalent. 

History  of  the  United  States. 

(itoijri.iphy, 

LaUn — (I)  Simple  exercises  in  iranslatin^r  Knglish  into  Latin.  (Smith's  ^^Prindfii'*  . 
7>/7/w(i,"'  Tart  I,  or  the  First  ami  Sei.*oud  Latin  Hooks  of  the  Ahn-Henn  L»ti" 
Series  {K.  St«»iger  &  Co.,  New  York)  are  nnmefl  as  indicating  the  nature  W^ 
extent  of  this  requirement,  and  an  acquaintAnoe  with  one  of  these  works  wil' 
))Q  required  unless  some  satisfaetory  sulwiitnte  is  offered.  lu  the  ]9^' 
nanjod  course  one-third  of  oaoli  exercise  may,  if  desired,  l>e  omitted-^ 
{'2)  Oiusar — six  lx>'>ks  of  the  iJallic  War.  or  their  equivalent.  (As  advant*' 
germs  substitutes  for  tlie  last  three  books  ol  Ca^^ar  may  be  suggested  tbi** 
bf>oks  of  Vergil's  .Enoid.  or  a  similar  quantity  of  Ovid.) 

ArlthiiiHtir. — Fundamental  0])criitions,  I>east  Common  Multiple,  Greatest  Coaaof^ 
Divisor,  Common  and  Decimal  Fractions.  Denominate  Numbers,  indadingtb^ 
Metric  System  of  Weights  and  Measures:  I^ercentagos,  including  inter?*^ 
Di8cx>unt,  and  Commission;  ¥tqy)V3t\\.qw,  V^ilVxqaUqii.  of  the  Square  and  Ca''^ 
Boota. 
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.Igthra — KimdameDtal  OpcrationH,  Fractions,  Kquatious  of  the  First  Deg^ree, 
with  one  or  several  unknown  qunntitios ;  Inequalities,  Ratio  and  Proportion, 
InvoUition.  includinf^  the  liiuominl  Formula  for  an  entire  and  positive  Expo- 
nent; Evolution,  the  Re<lnction  of  Radicals,  Kciuations  of  the  Second  De^i^ree, 
Progressions.  Pennutaticms  and  CombinatiouR,  the  Method  of  Indeterminate 
GoefflcientH.  FundamenUil  Properties  of  Lo)j:arithtiiH.  (Compound  Interest. 

rtomttry — Plane,  ^olid,  and  Spherical:  including  fundamental  notions  of  Sym- 
metry.  and  examples  of  Lo«^i  and  Muxinia  and  Minima  of  Plane  Figures. 

^'j/oiiomff^y  — including  the  Analyticjd  Theory  of  the  Trigonometrical  Functions, 
and  the  usu:il  fornmlaL>;  the  ('ouRtruction  and  w^f  of  Trigonometrical  Tables; 
and  the  Solution  of  Plane  Triangles;  so  much,  for  example,  as  is  contained 
in  Xewcomb's  Trigouom»-'try  to  Art.  79,  or  in  Wlieeler's  or  Richards's  Plane 
Trigonometry.  The  I/Ogarithmic  and  Trigonometric  Tables  furnished  at  the 
Examination  will  bo  Newcuinb'H  (Henry  Ilolt  &  <^o.,  New  York,  1882). 
While  no  entrance  examination  is  held  in  the  IlifiVyry  of  England,  c^mdidatea 

Toi  admission  are  urgently  advised  to  make  themselves  as  familiar  as  possible 

with  that  subject;  as  a  knowledge  of  it  is  essential  to  tlie  most  successful  prose- 

cutiou  of  some  of  the  studies  of  the  course. 

Candidates  will  be  allowed  the  option  of  passing  on  tlie  above- 
named  subject»  in  two  successive  years.  In  such  a  case  tliey  must 
present  themselves  for  examination  at  the  June  examination  of 
ti»e  first  year  iirtlie  following  subjects  or  parts  of  subjects:  ffis' 
hry  of  the  United  States,  Geo(jraphy^  Arit/iuietic,  Phnie  Geome- 
^'*y,  and  Algefyra  to  Qwidratic  Equations, 

In  order  to  have  this  preliminary  examination  counted,  candi- 
^^Htes  must  pass  satisfactorily  on  all  the  subjects  ;  and  notice  must 
^'^  given  of  the  intention  to  divide  tlie  e.^amination  to  Professor 
^-  J.  Brush,  Executive  Officer  of  the  School,  on  or  before  June  16. 

'•'or  preparation  in  Algebra  and  (Jeometry  the  recenily  pubUshed  text-books  of 
J'rofesBor  Newcomb  on  these  subjects  (Henry  Holt  A  Co.,  New  York,  1881),  may, 
^^tliout  indicating  undue  preference,  be  especially  recommended.  And  to  i\\^ 
caudidate  who  'prepares  in  other  works,  they  may  servo  to  indicate  the  extent 
'I'd  kind  of  attainments  expected  in  the  prescribed  topics.  Candi'lates  who  pre- 
pare in  the  Geometry  of  this  author,  may  for  the  present  omit  the  short  chapters 
^D  the  Ellipse,  Hyperbola,  and  Parabola ;  though  they  will  find  it  advantageous 
**»  study  them. 

^tJ  bis  preparation  in  Geometry  the  candidate  should,  as  far  as  practicable. 
"*Te  suitable  exercises  in  proving  simple  theorems  and  solving  simple  problems 
i^vhioiself.  It  is  important,  too,  that  he  should  be  accustomed  to  the  numerical 
*l'plication  of  geometric  principles,  and  especially  to  the  prompt  recollection  and 
^^  of  the  elementary  formula:  of  mensuration.  In  Trigonometry  he  should  be 
•*flrciaed  in  applying  the  usual  formulw  to  a  variety  ol  simple  reductions  and 
^lUiformationB,  including  the  solution  of  trigonometrical  equations.  Readiness 
^^  iocuracy  in  trigonometrical  calculations  are  also  of  prime  importance  to  the 
^*****d«te.    If  the  use  of  logarithms  is  postponed  in  ^Aa  ^tftipM^>aoTL\S\  '^fv^'Si- 
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Dometry  is  taken  up  <  which  is  by  no  means  necessary  or  advisable),  he  should 
then  have  abundant  applications  of  them  to  all  fonns  of  calculation  oocurring  ia 
ordinary  pnictice,  th*  well  as  to  tliosc  appearing  in  the  solution  of  triangles. 
Finally,  in  all  of  his  caloulaiions.  ho  sliould  study  the  art  of  neat  and  orderly 
arrangement. 

In  Latin'  the  student  should  have  such  continued  training  in  parsing  a^Bhill 
make  him  thorouglily  faniiliar  wiili  declension:*  and  conjugations,  and  with  the 
leading  pnnciplert  of  .Syntax.  To  secure  these  n?fliilti*  more  effectually,  the  re- 
quirement has  boon  adopted  of  simple  oxercises  in  translttiuf?  Kngliith  into  Latio. 
As  this  course  of  exercises  is  designed  solely  as  a  preparation  for  reading,  it 
should  Ixj  iKJgun  at  the  earliest  stajre  ol*  Latin  study.  A  very  large  proportion  of 
the  deficiencies  in  the  Latin  examination  for  several  years  past  has  been  due  to 
the  neglect  of  the  sug;j-ostions  of  this  paragraph,  and  to  the  attempt  to  read  a 
Latin  author  with  toUdly  inadecpiaie  griimmatical  preparation. 

The  ex»aminati«>ns  for  atlmission  take  place  at  North  Sheffield 
Hall,  on  Thursday,  Friday,  and  Saturday,  June  28,  29,  30,  and 
ou  Tuesday  and  We<lne»day,  September  II,  12,  1883.  Opportu- 
nities for  private  examinations  may,  in  excejUional  cases,  be 
given  at  other  times. 

In  1883  examinations  (for  the  Freshman  Class  only)  will  also 
be  held  in  Andover,  Mass.,  in  Chicago,  in  Cincinn.iti,  and  in  San 
Francisco  (beginning  on  Thui-sday,  June  28,  at  9  a.  m.),  at  places 
to  be  announced  in  local  newspapers  of  the  day  previous.  Can- 
<lidates  wlio  propose  to  be  present  are  reijuested  to  send  their 
names  to  Professor  G.  J.  Brush,  Executive  Officer  of  the  School, 
before  June  15.  A  fee  of  five  dollars  will  be  charged  for  admis- 
sion to  the  examinations* outside  «»f  New  Haven. 

Candidates  for  a<lvanced  standing  in  the  undergraduate  classea 
are  examined,  in  addition  to  the  preparatory  studies,  in  tlu'se 
already  ])iirsued  by  the  class  they  wish  to  enter.  No  one  can  be 
admitted  as  a  candidate  for  a  degree,  later  tlian  at  the  beginning 
of  the  Senior  year. 

TiiK  Courses  <>f  Instkucfion,  occupying  three  years,  9X^ 
arranged  to  suit  the  requirements  of  various  classes  of  stiidenti 
The  first  year's  work  is  the  same  for  all ;  for  tlie  last  two  years 
the  instruction  is  chiefly  arranged  in  special  courses. 

The  special  courses  most  tlistinctly  marked  out  are  the  follow* 
ing:— 

(a.)  In  i.'hemistry;  {b.)  In  Civil  Kngineering; 

(c.)  In  Dynamical  (or  Mechanical)  Engineering; 

((/.)  In  Agricnitnro;  (e.)  In  Natural  History; 

(/.)  In  Biology  preparatory  to  Mediwd  Studies ; 

(£/.)  In  studies  preparatory  to  Mxmuv;  wtvA UeUWvw^  \ 

(/i.)  In  Select  studies  preparatory  \.o  oXiioT  \i\%\vw  ^vv&fi*. 
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The  arrangement  of  the  studies  is  indicated  in  tiie  annexed 
lenie. 

FRRSHMAN  YKAR— INTRODUCTORY  TO  ALL  TRK  COURSES: 

riBST  Tkrm — Geffnan — ^Whitney's  (irammar  and  Reader.  English — Loiins- 
*7'8  HiRtorr  of  the  English  riangiiapro  ;  f^xercises  in  composition.  MathemaUca 
spherical  Trigonometry  (Newcomb's);  Plane  Analytical  (leometry.  Phyaicn'^ 
^itatioDB.  with  exporimentid  lectures.  Chemistry — Recitations  and  Laboratory 
otice.     Elementary  Drawing—  Practical  l^essons  in  the  Art  School. 

>ECOXD  .Term — Language,  Physics,  and  Chemistry — as  stated  above.  Malhe- 
tics — Plane  Analytical  Grcometry,  c<*ntinued.  Physical  Geography — Lectures. 
Viny — Gray's  Lessons,  with  Lectures.  i>n«t£;//iy— laometric  Drawing,  with. 
)lication  to  drawing  from  models  and  structures  by  measurement.  Shading 
1  tinting.  Principles  of  orthographic  projection.  Reading  of  working  draw- 
is  and  isometric  construction  of  objects  from  their  orthographic  projections, 
^tions. 

For  the  Junior  and  Senior  years  the  students  select  for  them- 
Ives  one  of  the  following  courses : 

(a.)  IN  CHKMLSTRY: 

JUNIOR  year: 

FntST  Term — Theoretical  Chemistry — Lectures  and  Recitations.  Qualitative 
uUysis — Fresenius's.  Laboratory  Practice.  Blowpipe  Analysis.  Oemian. 
ench. 

Sbcovd  ^  Term  —  Tlieoretical  Chemistry  —  continued.  Laboratory  Practice  — 
iantitativ0  Analysis,  and  experimental  work  in  Organic  Chemistry.  Mineralogy 
Blowpipe  Analysis  and  determination  of  species.     Lectures.    French.    German. 

SE.SIOR  YEAR: 

FiBsr  Term— Orgawic  Clieniistry — Lectures  and  Recitations.  Agricultnral 
hemistry — Recitations  (optional).  Laboratory  Practice — Volumetric  and  Mineral 
Mlysis.     Geology — Dana's.     Zoology — Lectures.     French. 

Skond  Term — Organic  6'A^mw<ry— continued.  Laboratory  Practice — Analysis 
^  Minerals  and  Technical  Products.  Assaying  (optional).  Geology — Dana's 
^noal.    Mineralogy  (optional).    French. 

(b.)  IN  CmL  ENOINEKRING: 

JUNIOR  YEAR: 

^B8T  Term — Mathematics — Analytical  (leometry  of  Tlu-ee  Dimensions;  Ele- 
^^^  of  the  Theory  of  Functions:  Differential  Calculus.  Surveying — ^Field 
'l*Tati<mB.    Drawing — Descriptive  Geometry,  begun.     German.    French, 

S*C03iD  Term — Mathematics — Integral  Calculus;  Rational  Mechanics.  Draw- 
"^^Dwcriptive  Geometry,  concluded ;  Topographical.  Surve^inq — To^o^gw^iVv^r 
•^    (krman.    French. 
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SENIOR  year: 

First  Term — Field  Emjineering — Laying  out  Curves;  Location  of  Line  of 
Railroad,  with  CHlculations  of  Kxcavations  and  Embankment ;  Hencks's  Field 
Book  for  Railroad  Kngineers;  Searles'8  Field  Engineering.  Civil  Enginemng— 
Resistance  of  Materials ;  Bridges  and  Roofs,  l>ogun  ;  Stone  Cutting,  with  Graphi- 
cal Problems.  Geology — Dana's.  Mineralogy — Blowpipe  Analysis  and  Dete^ 
minntive  Mineralogy.     French, 

Second  Term — Civil  Rnginet^'ing — Bri'lges  and  Roofs;  Building  Materiaii: 
Stability  of  Arches  and  Walls;  Mahan's  Civil  Engineering.  Dynamics— ^nai- 
pies  of  Mechanism ;  Sie/uu  Engine.  IfydrauUcs — H^'dranlies  and  Ilydraalic 
Motors.  Drawing — <.Trapliicid  Statics.  Astronomy — Loomis's  Astronomy  witL 
practical  problems.     Mineralogy — continued.     Geology — Dynamic.     fVenck. 


(c.)  IN  DYNAMIC  ENGINEl^RING: 

JUNIOR  year: 

FiiiST  Term — Mathematics — Analjrtical  (Geometry  of  Three  Dimensions;  Kte- 
mentd  of  the  Theory  of  Functions;  Differential  Calculus.  *S%*rrey»i^FieW 
Practice.     J>rawing — Descriptive  Geometry,  begun.     Genmtn.     Fy-ench. 

Skcond  Term — Mathematics — Integral  ('alculus.  Elational  Mechanics.  ^«**" 
ni'ifics — Greneral  Theory  of  Motion  and  Principles  of  Mechanism;  ElementtfT 
Combinations  of  Pun?  Mechanism;  Pulleys  aod  Belts;  Gearing  and  forma  of  M**^ 
for  Wheels;  Parallel  Motions.  Dnuniag — Descriptiye  Geometry,  condodid. 
German.     French. 

senior  tear: 

First  Term — Statics — Application  of  the  Principles  of  Statics  to  Rigid  Bodies: 
Elasticity  and  Strength  of  Materials;  Forms  of  Uuiform  Strength;  Stability* 
Stru(?turc;  Constniction  of  Roof  Trusses,  Girders,  and  Iron  Bridges.  Moi^^ 
Drawing — Bolts  and  Nuts;  Riveting:  Journals,  Axles,  Shafts,  Couplings,  PiDo* 
Blocfks;  Shaft-hangers,  Pulleys;  Oonnectinpr  RimIs  and  Cranks;  CrosB-hcid*: 
Pi jKj  connections;  Valves;  Steam  Cylinders,  Stuffing  Boxes,  Glands,  etc.  Shop 
Visits.     lilowpijtc  Analysis.     FrencJi. 

Skcond  Term — Hydrostatics  and  Hydrodynamics — Equilibrium  and  Pressure o* 
fluids;  Hydrometers,  Manometers,  (iauges,  etc.;  Wat^r  Pressure  Engines  W* 
Water  Wheels;  Construction  of  Water  Reservoirs  and  Conduits;  Measurement'^' 
Water  Supply:  Discharge  of  pipes.  Thermodynamics — General  Principle*  <^ 
II eat  employed  as  a  source  of  power;  Theory  of  the  Steam  Engine;  Hoi  A'' 
Engines;  Gas  Engines.  MacJiine  Designing — Proi>ortioning  of  Machine  PW^* 
continued;  Designing  of  Hoisting  Engines:  Shearing  and  Pumping  Enipoe^' 
Complete  working  drawings  for  a  high  speed  Steam  Engine.  Shop  Viati  *^^ 
Rei>orts.     Metallurgy. 


j 
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(d.)  IN  AGRICULTURE: 

JUmOB  YKAR: 

ST  Tebm — Theoretical  Chemistry — Lectures  and  Recitations.  Qualitative 
'tis — Fresenius's.      Laboratory    Practice.      Blowpipe    Analysis,      German, 

h. 

OND  Term — Theortticai  C'Acwiisiry— continued.  Laboratory  Practice — Quan- 
e  Analysis.  Mineralogy — Blowpi()e  Analysis  and  Determination  of  Species. 
oltygy — Huxley's.     Botany.     French.     German. 

SEN'IOR  TEAR: 

ST  Term — Agriculture — Cultivation  of  the  Staple  Crops  of   the  Northern 

I.  Tree     Planting    and     Forestry.      Agricultural     Chemistry — Johnson's. 

\k  Gliemistry — Lectures    and     liecitations.       Geology — Dana's.       Botany. 

jy.  English.     French. 

sojro  TERif — Agriculture — Ijaws  of  Here<lity  and  Principles  of  Breeding; 
res.  Geology — Dana's.  Rural  Economy — Systems  of  Husbandry.  Agricul- 
Chemistry — .Johnson's.  Organic  Chemistry^-conimued.  Geology — Dana's. 
jy.    Botany.     Microscopy.     English.     French. 


(e.)  IX  NATURAL  HISTORY: 

her  Geology,  Mineralogy,  Zoology,  or  Botany,  may  be  made  the  principal 
some  attention  in  each  case  being  directed  to  the  other  three  branches  of 
al  History.) 

JUNIOR   TEAR: 

8T  Term — Tfieoretical  Chemistry — Ijoctures  and  Recitations.  Qualitative 
isis — Fresenius's;  Laboratory  Practice;  Recitations.  Mineralogy — Blowpipe 
•ais  and  Determinative  Mineralogy.  Botany — Gray's  Manual;  Laboratory 
ice.     German.     French. 

iOND  Term — Zoology — Laboratory  Practice:  Recitations;  Excursions  (land 
larine).  Botany — Laboratory  Practice;  Excursions.  Physiology — Huxley's. 
*ilogy — continued.     Physical  Geography.     German.     French, 

SENIOR  TEAR: 

W  Term — Greology — Dana's:  Excursions.  Zoology — Laboratory  Practice; 
res;  Recitations;  Excursions.  Botany — Herbarium  Studies;  Gray's  Text- 
;  Excursions.    French 

30ND  Term — Geology— DautC^.  Anatomy  of  Vertebrates — Huxley's.  Zoology 
^tory  Practice ;  Recitations ;  Lectures.  Botany — Herbarium  Studies, 
^y  in  the  Cryptogamous  Orders ;  Botanical  Literature ;  Essays  in  Descrip- 
^t«ny.    Meteorology.     French. 
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Besides  the  regular  courses  of  recitatioua  and  lectures  on  structural  ind  syi- 
teraatic  Zoolojicy  and  Rotauy,  and  on  s{)ecial  subjects,  students  are  taught  to  pre* 
pare,  arrango,  and  identify  (Collections',  to  make  dissections,  to  pursue  origiial 
investigations,  and  to  doHcriljo  ^onera  and  species  in  the  language  of  science.  For 
these  purpose;:,  inrge  coUectiona  in  Zo<ilogy  and  Pahooutology  belonging  to  iha 
College  are  available,  as  are  also  the  private  botanical  collections  of  Professor 
Eaton. 


(f.)  IN  BIOLOGY  PREPARATORY  TO  MEDICAL  STUDIES: 

JUNir»R    YEAR: 

First  Term — Tkeorttical  (7/i^/rt/5^n/— Lectures  and  Recitations.  QualMm 
Atuilysis — Freseniiia's ;  Lalx)ratory  Practice;  Recitations.  JA'n^ro/oyy— Blow- 
pij)e  Analysis  and  Doterminfitive  Mineralojjy.     Gennan.     French. 

Second  Term — Physioloffy — Huxley's;  Practical  Exercises.  Theorttkd  C^^ 
istry — continued.  Physiokujicnl  Chemistry — Sanderson's  Handbook;  Kecitatiooi 
and  Labonitorj'  "Work.  J//wf/-rt/o^j/— continued.  Botany — Lectures;  Pnrticil 
Exercises  in  Phenogamous  Plants ;  Excur.aions.     German.     F)rench. 

SKNIOR   YEAR. 

First  Term — PhynolDgical  Cht^miatry^-oonWnwQCi,  Jbricology — LaboriloiT 
Practice  and  Lectures.  Organic  Chtniistry — I.,ectures  and  Redtations.  ZwM 
— LcctuH's.  Botany — Practical  Exercises ;  Lectures  and  Excursions.  (r«toy|f- 
Dana's  Manual.     French. 

SF:coyD  Term — Comparaiire  Anatomy  and  Histology — Laboratory  Practice  «i 
Recifatioiis.  Uumau  AmiUmiy  and  Physiology — Recitations.  G«rfaj^— D»m'» 
Manual.     Zoology — Lectures.    I^iivs  of  Jltrtnlity  and  Breetihig — Lectures.   Fft^ 


(g.)  IN  STUDIES  PREPARATORY  TO  MINING  AND  METALLURGT: 

Young  men  de.<iiriiig  to  become  Mining  Engiueers  can  pursue  the  regular  oooi* 
in  Civil  or  Mechanical  Engineeriug.  and  at  its  close  can  spend  a  fourth  year  in  tb* 
study  of  metallurgical  chemistry,  mineralogy,  etc. 


(h.)  IN  THE  SELECT  STUDIES  PREPARATORY  TO  OTHER  HIGHKB 

STUDIES: 

ju.vior  year: 

First  Term — Mineralogy — Blowpipe  Analysis  and  Determinative  MinerslogT' 
Physical  Geography — Guyot;  Lectures.  EngliJih ^K&r\y  English.  ISMofr' 
Green's  Short  History  of  the  English  People.     French.     German. 

Second  Term — Mineralogy — liCCtures.  Astronomy.  Botany — ^Lectupes;  K**"'^ 
fiiona;  Laboratory  Practice.  English — Cliaucer,  Bacon,  Shakspere.  Bis^^f 
Green's  History,  contim\e«\  •,  \l\?»ioTy  o^V\ve\3i\\\fiAi%XA\i».    Gtrman.    JRtsc*- 
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SENIOR  YEAR. 

r  Term — Geology — RocitatioDS  and  F)xcursionB.  Zoology — Lectures  and 
ions  Linguistics — Whitney's  Life  and  Growth  of  Language.  English — 
»ere.     Constitutional  Law  of  the  United  States.    Drench.  « 

»ND  Term — (?«)fo^y— continued.  Meteorology — Lectures.  Sanitary  Science 
ures.  Political  Economy — Recitations  and  Lectures.  English — Shakspere, 
,  Dryden,  Pope,  Gray,  and  later  authors.     French. 

ercises  in  English  Composition  are  required  during  the  entire 
e  from  all  the  students.     The  preparation  of  graduating  the- 

amonj?  the  duties  of  the  Senior  Year. 

ctures  on  Military  Science  and  Tactics  are  annually  given  by 
ral  Abbot,  and  other  officers  of  the  Engineer  Corps  of  the 
3d  States  Army. 

tAwiNG. — The  course  in  drawing  extends  through  the  three 
..  During  the  first  term  of  Freshman  year,  the  students 
ice  free-hand  drawing  at  the  Art  School  building,  under  the 
tion  of  Professor  Niemeyer,  of  the  Yale  School  of  the  Fine 
After  the  completion  of  the  -course  in  free-hand  drawing, 
action  is  given  by  Mr.  F.  R.  Honey,  during  the  second  term 
e  elementary  principles  of  instrumental  drawing,  embracing 
lentary  projection  drawing,  Isometric  drawing,  and  Descrip- 
Greometi:y  as  far  as  Warped  Surfaces.  This  course  is  obliga- 
upon  all. 

iring  the  Junior  and  Senior  years,  instruction  in  drawing  is 
jatory  only  on  the  students  in  Civil  and  Mechanical  Engi- 
ng.  In  the  former  year  the  system  of  instruction  embraces 
es  and  shadows,  tinting,  perspective,  and  warped  surfaces, 
his  method  all  the  problems  in  Descriptive  Geometry  are 
ired  to  be  worked  out  on  the  drawing-board  instead  of  the 
k-board.  The  course  extends  through  the  entire  year,  and  is 
T  the  direction  of  Mr.  Honey. 

Senior  year,  students  are  require<l  to  apply  the  ])rinciples  of 
r'ing  already  obtained  to  works  of  construction,  under  the 
Tal  supervision  of  the  Professors  of  Civil  and  of  Dynamic 
ineering. 

VII. 

METHODS  OF  INSTRUCTION. 

he  instruction  of  this  institution  is  given  chiefly  in  small  class- 
ns,  in  connection  with  recitations  and  by  familiar  lecturea^^ 
itrated   by  the   apparatus   at   the  command  o?  \X\^  n^tvonsa 
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teachers.     Tn  many  studies  weekly  excursions  are  made  for  the 
purpose  of  collectiiiijc  speciineiis  aud  examining  natural  phenomeni* 

In  Clifniistry  and  Motullurgy  the  students  work  several  houn 
daily  in  well-appointed  lahoratories,  under  the  direct  superin- 
tendence of  the  instructors,  and  are  guided  through  systematic 
courses  of  quantitative  and  qualitative  analysis,  assaying,  ami  the 
l)low-pi])e  determination  of  minerals  and  ores. 

In  rhe  course  in  Biology,  instruction  in  Comparative  Anatomy 
and  Histology  is  given  in  the  laboratory  five  or  six  mnmings 
each  week ;  the  student  working  out  for  himself,  by  dissection 
and  the  examination  of  pre})arations,  the  anatomy  of  several 
types  of  nninials,  and  making  a  large  part  of  the  microscopical 
preparations  used  in  llu'  study  of  the  ditierent  tissues.  In  Physio- 
logical Chemistry  the  student  works  four  hours  daily  in  the  stu«ly 
of  the  chemical  processes  of  the  body  and  in  the  preparation  ainl 
examination  of  the  more  iniportani  proximate  prineiples ;  tliu-S 
under  the  head  of  nutrition  the  various  digestive  processe:»  are 
suggestively  studietl,  artificial  digestions  are  made,  the  products 
are  separated  and  examined,  while  their  physiological  functions 
are  demonstrated  by  experiments  on  animals.  S]>ecial  attention 
is  also  i)aid  to  tin*  micro-chemistry  of  the  various  tissues.  Stu- 
dents are  likewise  traine<l  in  qualitative  and  quantitative  analysis 
of  urine,  both  in  health  and  in  disease,  not  alone  for  the  practical 
results  to  be  obtained,  but  especially  for  the  means  which  it 
aifords  of  studying  the  metabolic  changes  of  the  l>ody.  Toxicol- 
ogy is  taught  by  experiments  on  animals;  the  absorption  and 
elimination  of  poisons,  t«)gether  with  other  points  of  physiological 
value,  being  demonstrated  by  chemical  analysis  of  tissues  ami 
secretions.  In  each  of  these  subjects  laboratory  instruction  >* 
supplemented  by  recitations  and  lectures. 

In  Botany,  during  the  summer  of  Junior  year,  exercises  m 
analyzing  and  identifying  plants  occur  two  or  three  times  a  wetk, 
followed  by  practice  in  writing  characters  and  descriptions  of 
plants  from  living  s])ecimens.  Students  are  shown  also  the  bfStr 
methods  of  collecting  and  preserving  for  future  study,  8peoini*'D* 
of  Flowering  Plants,  Ferns,  Mosses,  Algje,  etc.  In  the  autunui 
term  of  Senior  vear  the  work  of  the  summer  is  continued.  Stn- 
dents  are  encouraged  to  pursue  s])ecial  lines  of  Botanical  investi- 
gation, and  varied  assistance  is  rendered  them  according  to  their 
needs.  The  final  examination  is  intended  to  show  what  they 
have  Jcarned,  and  t\\e  co\\ec\.\ot\^  l\\e^  have  made  are  couBideW" 
to  be  of  minor  impoTlawce. 
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In  Zoology  excursions  are   made  (luring  the  Summer  term  of 
Junior   and   Fall    term   of    Senior    year,   in   company    with    the 
instructors,  for  the  purpose  of  observing  the  habits  and  making 
collections  of  marine,  fresh-water,  and  terrestrial  animals  of  all 
classes.     Each    student   is   required    to   prepare  and  present  for 
examination  a  collection  containinu:  a  specified  number  of  speciesj 
and  illustratintr  the  various  classes  of  animals.     He  must  also  be 
able  to  pass  an  examination  upon  his  collection,  at  least  to  the 
extent  of  ex}>laining  the  classes  and  orders  illustrated,  and  show- 
ing why  particular  si)ecimens  b(?long  to  the  respective  classes. 

In  Otology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  nuiking  special  collections  of  rocks  and 
minerals.     Each  student  is  rcquire<l  to  pass  a  satisfactory  examina- 
tion on  his  collections  at  the  end  of  the  first  term  of  Senior  year. 
In  Civil   Engineering  the  students,  besides  attending  on  Class 
recitations  and  lectures,  pursue  a  systematic  course  of  exercises 
in  the  difterent  branches  of  Geometrical  Drawing  and  Graphical 
Statics,  and  in  the  api)lication  of  the  principles  of  drawing  to 
works  of  construction  ;  and  have  good  practice  in  the  operations 
of  Surveying  and  Field  Engineenng — acquiring  facility  in  the  use 
*nd  adjustment  of  Surveying  and  Engineering  Instruments.     In 
Topographical  Surveying  they  are  instructed  in  the  use  of  the 
Plane  Table  for  topographical  work,  and  are  required  to  prepare 
•  detailed  chart  of  the  ground  surveyed — exhibiting  the  contour 
fines  and  all  its  topog^'aphical  features.     Numerous  problems  of 
^^niputation,  and  graphical  e^cercises,  are  included  in  the  Course 
^^  Construction  pursued  in  the  Senior  year.     A  course  of  Blow- 
pipe Analysis  is  also  taken  by  the  Senior  (Tass,  that  a  more  thor- 
ouj(h  knowledge  may  be  gained  of  minerals  and  building  stones. 
In  Dynamic   Engineering   the   method    of    instruction    is   by 
recitation  and    lectures,  supplemented   by  work  in  the  drawing 
W)om,  by   shop   visits,  and    visits   of   inspection  in  and  out   of 
^^e  city,  and    by   tests    with    the    indicator   and    dynamometer. 
The  lectures  art  illustrated  by  models,  by  large  cartoons  ada])ted 
;      f^i*  the   purpose,   and   by   the   complete   collection  of    working 
i      drawings  of   the   Novelty   Iron   Works,   owned    by  the  School. 
^      *n  the  drawing  room,  detailed  working  drawings  of  various  ma- 
chines are  made.     A  general  sketch  of  the  proposed   machine  is 
Pven  and  complete  detailed  drawings  are  required,  in  proper 

I'n*pe  for  the  pattern-maker  or  machinist.     The  student  is  taught 
^'^best  practice,  and  his  judgment  is  trained  iw  c\voo«\w^x^^\an^ 
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proportions.  The  student  is  required  to  describe  the  steps  to 
be  followed  in  building  the  machine,  and  to  make  as  nearly 
as  possible  an  estimate  of  its  cost.  Pattern,  foundry,  black- 
smithing  and  machine  work  are  studied  in  detail.  In  the  visits, 
machinery  and  processes  are  critically  examined  in  detail,  and 
sketches  of  important  machines  with  written  descriptions  are 
rtMjuin*d. 

In  addition  to  the  above,  a  coui"se  of  lectures  is  given  every 
winter  by  the  professors  of  the  schools  and  others,  on  topics  of 
popular  interest. 

VIII. 

TUITION  CHARGES. 


The  charge  for  tuition  for  undergraduate  students  is  ?H 50  i»er 
year,  ]j:iyable,  '^oii  at  the  beginning  of  the  first  and  of  the  second 
tiTui,  and  ♦40  at  the  middle  of  the  second  term.  The  student  in 
the  Chemical  course  lias  an  additional  charge  of  J^VO  per  annum 
for  chfuiicals  and  use  of  ap])anitus.  Ho  also  supjdies  himself  at 
his  own  expense  with  gas,  tlasks,  crucibles,  etc.,  the  cost  of  which 
should  not  exceed  *10  i)er  term.  A  fee  of  $b  is  charged  meinl>er§ 
of  the  P^'oshman  Class  for  chemicals  and  materials  used  in  their 
laboratory  ])ractice,  and  the  same  fee  is  required  from  all  (except 
Chemical  students)  who  take  the  practical  exercises  in  Blow-pipe 
Analysis  and  Determinative  Mineraloi'v,  A  fee  of  ^5  a  term  will 
also  bo  charged  to  tlu^  students  in  the  Zoological  laboratory,  for 
niaterinls  and  use  of  instruini»nts.  !\n  additional  charge  of  $5i* 
annually  made  to  eacb  student  for  the  use  of  the  College  Reading 
Room  and  Gvmnnsinm. 

For  Lcraduate  students  the  charge  for  tuition  is  llOO  per  year. 

IX. 

CHURCH  SITTINGS. 

Free  sittinir-''  for  students  in  this  department  of  Yale  College 
are  provided  as  follows:  in  the  Center  Church  (Congr.) ;  in  the 
Trinity  (Episc.)  ;  and  in  the  First  Methodist  Church. 

Those  who  j)r(?fer  to  pay  for  a  sitting  for  a  year,  more  or  less, 
in  the  churches  above  mentioned,  or  jn  any  other  church  of  any 
diMiomination,  will  be  aided  on  application  to  the  Secretary  of 
the  School. 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto* 
forv  to  the  students  of  t\\\s  ae\>atlva<i\\\.. 
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X. 

DEGREES. 

f  this  department,  on  the  recommendation  of  the 
3ard,  are  admitted  by  the  Corporation  of  Yale  Col- 
lowing  degrees.  They  are  thus  conferred: 
►R  OF  Philosophy:  on  those  who  complete  any  of 
•s  courses  of  study,  passing  all  the  examinations  in 
manner,  and  presenting  a  graduation  thesis. 
•  graduation  as  Bachelor  of  Philosophy,  including 
iennial  Catalogues,  Commencement  Dinners,  etc.,  is 
lie  ])erson  taking  the  degree  is  also  an  academical 
•n  it  is  but  ?^5. 

xtiiNEKR  and  Dynamical  Engineer:  The  require- 
>e  degrees  are  stated  on  page  21. 
OF  Philosophy:  The  requirements  for  this  degree 
[>age  17. 

XI. 

TEILMS  AND  VACATIONS. 

:ademic  year  biggins  Thursday,  September  13,  1883, 
begins  eleven  weeks  from  Commencement-day  and 
rteen  weeks :  the  second  term  l)egins  on  the  second 
January  and  continu(?s  until  Commencement-day, 
g  rect'ss — usually  of  eight  days — including  Easter. 
•,  J..  2.) 

XII. 

:ment  in  respect  to  state  students. 

rships  established  in  this  School  in  consequence  of 
upon  it  of  the  Congre*«sional  grants  are  designed  to 
n  who  are  in  need  of  p^'euniary  assistance  in  fitting 
r  agricultural  and  mechanical  j)ursuits  of  life.  All 
ist  l>e  citizens  of  Connecticut.  In  case  there  are 
Its  tiian  vaeaneies,  candidates  will  be  preferred  who 
»arent  in  the  militarv  or  naval  service  of  the  United 
ext  to  these  such  as  are  most  in  need  of  pecuniary 
id  the  appointments  will  be  distiibuted  as  far  as 
inong  the  si'veral  counties  in  proportion  to  their 
The  appointing  Board  for  t\ie  cvvTveuX.  ^fe^aiX,  c,o\vK\A\r 
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ing  of  the  Board  of  Visitors  of  the  State  and  the  SeoreUrj  of 
the  School,  will  meet  on  June  26th,  I8B8,  and  at  oraboattiie 
same  time  in  the  year  18B4,  due  notice  of  which  will  be  given  b? 
publication  in  every  county  of  the  State.  All  applications  ahonM 
be  made  previoua  to  that  lime.  Blank  forms  for  application  will 
be  sent,  when  requested,  by  Professor  Guokge  J.  Bbusk,  Secn- 
litry  of  the  Appointing  Board. 


ANNIVERSARY. 

The  Anniversary  of  the  School  is  held  on  Tuesday  of  i^ 
Commencement  week  in  Yale  ('ollege,  when  selections  from  tlic 
graduation  theses  are  publicly  read.  The  degrees  are  public!; 
conferred  by  tlie  President  and  Fellows  of  Yale  College  on  Com- 
mencement Day. 


APPENDIX. 
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ENTRANCE   EXAMINATION  PAPERS. 


he  following  are  the  papers  for  1882,  upon  which  applicants  for  admission 
Q  examined  at  the  June  and  September  examinations. 
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ARITHMETIC. 

June,  1882. 

1.  Find  the  greatest  common  divisor  of  17640  and  18375. 

2.  Find  the  least  conunon  multiple  of  the  foregoing  number*. 
:j.  Give  the  table  of  Troy  weights;  also,  the  table  of  Metric 

weiglitH.     Ex])ress  the  gram  in  grains  and  the  kilogram  in  |K)UDds 
avoirdu|)ois.  • 

•1.  Express  ^"^  deoimallv  to  three  places. 

5.  Of  an  alloy  containing  21   parts  copper  ami  4  parts  nickel, 
what  i)er  cent,  is  copper  and  what  per  cent,  nickel? 

6.  For  what  amomit  must  a  note  payable  in  60  days  be  given 
to  a  bank  discounting  at  0  per  cent,  to  obtain  #500. 

7.  If  16  men  build  18  rods  of  wall  in  12  days,  how  many  meu 
will  be  needed  to  build  72  rods  in  8  days. 

S.  Extract  the  square  root  of  .001601  to  four  places. 


ARITHMETIC. 

Sei»1'ember,  1882. 

1.  (a)  Which  of  the  numbei-s  203,  371,  385,  440,  524,  617  and 
713  are  i>rime? 

(b)  Separate  1830  into  its  prime  factors. 

2.  Divide  -\-  of  12.\  bv  -}-  of  8}. 

3.  Divide  .00074^^  by  .62,  and  explain  the  position  of  the  deci- 
mal point  in  the  (piotient. 

4.  In  8O037JS04  square  inches  how  many  acres? 

5.  Q  and  Y  barter;  Q  makes  of  10  cents  12^  cents;  Y  makes  of 
1.5  cents  19  cents;  which  makes  the  most  per  cent.,  and  bow 
much  ? 

6.  Three  nu'u  harvested  and  thrashed  a  field  of  grain  on  shares, 
A  furnishing  4  hands  5  davs,  B  6  hands  4  days,  and  C  6  hands  8 
days.  The  whole  crop  was  030  bushels,  of  which  they  bad  \, 
How  much  did  eac^h  receive  ? 

7.  Extract  the  cube  root  of  HlJ^j-  to  three  decimal  places. 

8.  Bought  30  metres  of  cloth  at  $2.50  per  metre,  at  what  price 
per  yard  must  it  be  sold  to  gain  825  ? 
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GEOMETRY. 
Junk,  1882. 

roT£  1. — Candidates  for  examination  in  this  Aubjeet  as  a  whole  should  take 
whole  of  this  paper;   those  for  the  first  year's  partial  examination,  the  first 
:  of  it :   those  tor  the  second  year's  partial  examination,  the  second  part 
ToTB  2. — State  at  the  head  of  your  paper  what  text-book  you  have  studied  on 
subject,  and  to  what  extent. 

• 

I.— PLANE  GEOMETRY. 

1.  (a)  Define  and  illustrate  the  symmetry  of  a  figure  with  ref- 
jnee  to  an  axis  and  witli  reference  to  a  point,  (b)  Define  the 
ferent  classes  and  species  of  quadrilaterals. 

2.  The  three  medial  lines  of  a  triangle  meet  in  a  point  which  is 
two-thirds  the  distance  from  the  vertex  of  each  angle  to  the 
cldle  of  the  opposite  side. 

J.  To  inscribe  a  circle  in  a  given  triangle.     Define  escribed  cir- 

8  relative  to  a  triangle. 

L  The  bisector  of  an  interior  angle  of  a  triangle  divides  the 

:)osite  sides  into  segments  proportioned  to  the  adjacent  sides. 

5.  When  is  variable  magnitude  said  to  have  a  limit?     Give  an 

imple  to  illustrate  the  definition. 

5.  If  two  sides  of  a  triangle  be  given,  its  area  will  be  a  maxi- 

itn  wlien  these  sides  are  at  right  angles. 


II.— SOLID   AND  SPHKRICAL  GEOMETRY. 

7.  If  a  straight  line  is  perpendicular  to  each  of  two  straight 

es  at  their  point  of  intersection,  it  is  perpendicular  to  the  plane 

these  lines. 

^.  Define  symmetrical  polyhedral  angles.     Illustrate  the  defini- 

n  by  a  figure. 

5.     Define  the  poles  of  a  circle  of  a  sphere.     Prove  that  all 

ints  on  the  circumference  of  a  circle  of  a  sphere  are  equally 

tant  from  each  of  its  poles. 

lO.  The  angle  between  two  great  circles  is  equal  to  tU^  dxVkfe^xA 

Sles  between  their  plaues. 


•  1 
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GEOMETRY. 

September,  1882. 
[Suite  what  text-book  you  have  studied,  and  to  what  extent.] 

1.  aVn  inscribed  angle  is  measured  by  one-half  its  intercepted 
arc. 

2.  From  a  given  point  without  a  circle  to  draw  a  tangent  to 
the  circle. 

3.  To  construct  a  triangle  wliich  shall  be  equal  in  area  to  a 
given  quadrilateral. 

4.  The  diameters  of  two  concentric  circles  being  10  and  6  feet, 
required  the  area  of  the  ring  contained  between  their  circumfer' 
ences. 

5.  '['he  sum  of  any  two  face  angles  of  a  trihedral  angle  is 
greater  than  the  third. 

6.  The  lateral  area  of  a  frustrum  of  a  regular  pyramid  is  equal 
to  its  slant  height  into  half  the  sum  of  the  perimeters  of  its  bases. 

7.  Write  expressions  for  the  volume, of  the  sphere  and  rigbl 
cylinder.  Show  that  the  volume  of  a  sphere  is  to  that  of  its 
circumscribed  cylimler  as  2  to  3. 

8.  Ke<juired  the  area  of  a  spherical  triangle  described  on  a 
sphere,  whose  iliameter  is  30  feet,  the  angles  being  140**,  02®,  and 
68**. 


ENGLISH  GRAMMAR. 

Junk,  1882. 

1.  Define  iioun  and  verb. 

2.  Name  the  relative  pronouns.  State  in  rcferenoe  to  what 
each  is  used. 

3.  Give  examples  of  three  verbs  with  their  principal  parts  from 
each  one  of  the  two  English  conjugations — the  old  (or  strong), 
and  the  new  (or  weak). 

4.  Parse  the  following  : — 

I  here  deelviTe  \\vo9»^  vjV^oin.  I  did  accuse 
Are  iuuocewl.    "^VV^  \  ^^^^^i  wa  ^nsSW^. 
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ALGEBRA. 

June,  1882. 

Note  I. — Candidates  for  examination  in  this  subject  as  a  whole  should  take 
the  whole  of  this  paper;  those  for  the  first  year's  partial  examination,  the^ first 
part  of  it ;  those  for  the  second  year's  partial  examination,  the  second  part. 

Note  2. — State  at  the  head  of  your  paper  wliat  text-book  you  have  studied  on 
the  subject,  and  to  what  extent. 

I. 

1.  Resolve  x*  +  Si/*  into  two  factors. 

...         10a— 6a;       5rt— a*  ..    ,    , 

L'.'  (.Tiven  -r=—  --  -  — ^  =  c^y  to  tiiia  the  value  of  x. 

a-\-b  a—b 

\i.  There  are  three  workmen,  A,  B,  C.  A  and  B  together  can 
perform  a  certain  piece  of  work  in  a  days ;  A  and  C  together,  in 
//  days;  and  B  and  C  together,  in  c  days.  In  what  time  could 
each  singly  perform  it,  and  in  what  time  could  they  iinish  it  if  all 
worked  together. 

*  4.  Prove  that  if  -^  =  ^  =z  ^  =  r,  then 

f\       ('.      K  • 

^  +  />.  +  ^ 
6.   (a)   Write  equivalent  expressions  for  the  following : 

(b)  Reduce  the  following  ex])reHsions  to  simpler  forms. 
(3) 


•^3         ^4 


n. 

O.  Given  3a;'H-a?=7,  to  find  a-. 

7.  Given  -^ J...      =  a/_  to  find  x. 

H.  Given  aj-h,y=<«;  x^-^y^=ib^^  to  find  x  and  y. 

1  -f-25C 

9.  Expand  - — —  into  a  series  by  the  method  of  indeterminate 

coefficient. 

1 0.  Write  equivalent  expressions  adapted  to  computation  for 
the  following: 

0)     ^os{~)  (2)     \ogVrf:irf. 
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ALGEBRA. 

Seitember^  1882. 
[State  what  text-book  you  have  studied  on  the  subject,  and  to  what  extent.] 

1.  Multiply  -a — ^^,       y,  by 7   so  as  to  obtain  the  product 

ill  its  simplest  form. 

2.  Given  '•''—^^—r  —^  and  y -~-z=:d^  to  find  x  and  y, 

3.  Given  ^\a  +  .c=  '-^ V^  +  ic—  y'ic,  to  find  «. 

4.  Write  the  6th  power  of  (a— 2^)  by  the  binomial  formula. 
6.  Simplify  the  following  expressions: 

(a)  ^i«^j;  (ft)  r -^,0-5  (^)  y         ; 

(^?)  y'S  +  y'SO-^lS;  (e)  ;Ja  \/ftX5ftv/2c. 

6.  Solve  the  equation  6a;'— 13.rH-0=0,  and  resolve  the  first 
member  into  its  factors. 

7.  Given  a?  +  y=/>  and  .ry=f/,  to  find  x  and  y, 

8.  A  traveler  has  a  journey  of  132  miles  to  perform.  He  goes 
27  miles  the  first  day,  24  the  second,  and  so  on,  traveling  3  miles 
less  each  day  than  the  day  before.  In  how  many  days  will  he 
complete  the  journey  ? 

9.  What  is  the  present  value  of  a  dollars  due  n  years  hence,  at 
c  per  cent,  compound  interest  ? 

10.  How  many  distinct  straight  lines  can  be  drawn  in  joining 
two  and  two  five  distinct  points,  no  three  of  which  are  in  the 
same  straight  line  ? 


TRIGONOMETRY. 

June,  1882. 
[State  what  text-book  you  have  studied  on  the  subject,  and  to  what  extent] 

1.  Define  the  different  trigonometric  functions  of  an  angle. 

2.  Give  the  algebraic  sign  for  each  function  of  an  angle  terfflh 
iJBting  in  each  of  the  four  quadrants. 
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3.  Show  that  sin  {7t  +  a)  =  —s\n  a  ;  and  that 

cos  (2nr— «)=co8  a, 

4.  Find  the  formula  for  tan  (^r  +  fi)  in  terms  of  tan  a  and  tan  /3^ 
nd  also  the  formula  for  tan  2  a  m  terms  of  tan  a. 

5.  Given  2a  tan  6  sin  6— 2a  cos  ^  +  ^=0,  to  find  cos  0. 

6.  Given  two  sides  of  a  plane  triangle   180  and  100  and  the 
igle  opposite  the  former  127'^  33',  to  find  the  other  parts. 


TRIGONOMETRY. 

September,  1882. 

[State  what  text-book  you  have  studied,  and  to  what  extent.] 

1 .  Find  the  number  of  degrees  in  the  angle  subtended  at  the 
itre  of  a  circle  whose  radius  is  10  feet  by  an  arc  9  inches  long. 

2.  Determine  all  the  functions  of  the  following  angles : 

i.  Given  the  functions  of  any  angle  to  find  the  functions  of 
If  that  angle. 

i.  Given  tan  d=—  to  find  the  value  of  sin  2d, 

n 

2a 
>.  Show  that  2  tan"^  a=tan~^ 


\,  In  a  plane  triangle,  given  a=100,  o=200  and  B=112°  30'^ 
find  the  remaining  parts. 


LATIN. 

June,  1882. 

I.  Translate  as  literally  as  possible — 

a.  Relinquebatur  una  per  Sequanos  via,  qua^  Sequanis  invitis, 
propter  angustias  ire  non  poterant.  His  quum  sua  sponte 
]>ersuadere  non  possent,  legatos  ad  Dumnorlgem  Aeduum 
mittunt,  ut  eo  deprecatore  a  Sequtinis  impetrarent. 

h.  Nam  quod  ad  hostes  appropinquabat,  coiisuetudine  su& 
Caesar  sex  legiones  expeditas  ducebat :  post  eas  totius  exercitus 
impedimenta  collocarat:  inde  du«ae  leg\onea^  c\v\a^  i^^qtslvki*^ 
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('onscri{»tae  eraiit,  totum  aginen  claudebant  praesidioqut  im- 
pediment t ft  eraiit. 

10  c,  Eraiil  hae  <lif!icultat.es  belli  gerendi^  quas  supra  os- 
ten<limus,  se<i  niulta  Caesikreni  tamen  ad  id  belluni  ineitabant, 
iujuriae  retciitorum  ifquitum  H<miaDorum,  rebellio  facta  post 
deditioiicni,  dotoctio  datis  obsidibus,  tot  civitatuin  conjuralio, 
imprimis,  iic  hac  ]>arte  ncgloctfi,  reliquae  uationes  sibi  idem 

IT)  licere  arbitrarentiir. 

</.  Diebus  decern,  (juibiis  materia  eoe])ta  erat  coniportAfi, 
omiii  opere  ett'ecto,  exereitus  transducitur.  Caesar  ad  utram- 
que  partem  pontis  firiiio  praesido  ndicto,  in  fines  Siganibronim 
contendit.     Interim  a  com])hiribus  civitatibns  ad  eum  legali 

20  veniunt,  (jnihiis  pacem  atqne  amieitiam  ])etentibus  liberaliter 
respondit  obsidesque  ad  se  adduci  jubct. 

e.  Tunc  duees  principescpie  NerviOrum,  qui  ali()ueni  sennouis 
aditum  causamque  amicitiae  cum  Cicerone  habebant,  colloqui 
sese  velle  dicunt.     Facta    potestate,  eadem,   quae   Ambidrix 

25  cum  Titurio  egerat,  commemorant:  Omnem  esse  in  anni> 
Galliam,  (Termanos  Rhemim  transisse,  Caesiiris  reliquoimnque 
hiberna  ojipngnari. 

/'.  In  onini  (v.illifi  eorum  bominum,  qui  aliquo  sunt  numero 
atque  bonore,  genera  sunt  duo;  nam  plebes  paene  servonim 

30  babetur  loco,  quae  nihil  audet  per  se,  nullo  adhibetur  consilio. 
Plerique,  quum  aut  aere  alieno  aut  magnitudine  tributoruin 
aut  injuria  potentiorum  premuntur,  sese  in  servitutcm  dicant 
nobilibus :  in  bos  eadem  omnia  sunt  jura,  quae  dominii  in 
servos.  ' 

II. — 1.  Decline  una  (1),  Sequanis  (1),  d^precatore  (4). 

2.  Compare  proxi^ne  (7),  muUa  (11),  firfno  (18). 

3.  Write  the  syuoi>sis,  active  and  passive,  of  relinquebatur  (\)' 

4.  State  the  mood  and  tense  of  the  following :  ivipetrarent  (4), 
collocarat  (7),  oMendimus  (10-11),  contendit  (19),  egerat  (25). 

5.  Give  the  pnncipal  parts  of  tlie  following:  per^uac/^re  (3), 
mittitnt  (4),  claudebant  (8),  retetitoi'ujn  (12),  neglecta  (14),  respon- 
dit (21),  colloqui  (23),  velle  (24),  audet  (30),  adhibetur  (30),  pre- 
muntur (:V2),  dicant  (32). 

0.  State  the  construction  of  all  italicized  words. 

7.  Quote  (in  full)  from  the  above  text  an  example  of  indirect 
statement. 

8.  Change  into  direct  «latemv^ivt»  tlve  example  quoted  in  answer 
to  question  seventh. 
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LATIN  EXERCISES. 

Junk,  1882. 

i 

1.  The  Helvetians*  send'  embassadors*  to*  Dumnorix*. 

2.  Embassadors  are  sent  to  Dumnorix  by  the  Helvetians. 

3.  The  Helvetians  were  not*  able^  to  persuade*  the  Sequani*. 

4.  The  Helvetians  say'*  (that)  they  are  not  able  to  persuade  the 
Sequani. 

5.  (Re-write  sentence  fourth  in  such  a  manner  as  to  illustrate 
direct  statement.) 

6.  The    Helvetians   said :    ''  we   are   unable   to    persuade   the 
Sequani." 

7.  (Re-write  sentence  sixtli  in  such  a  manner  as  to  illustrate 
indirect  statement.) 

*  Helvetius.  *  mittfire.  *  legatus.        *  ad.        *  Dumnorix. 

*  non.       '  posse.       '  persuadere  (governs  Dative).       "  Sequanus. 
"  dic^re. 


• 


LATIN. 

September,  1882. 
I. — Translate  as  literally  as  possible- 


a.  Ob  eas  causas  ci  inumtioni^  quam  fecerat,  Titum  Labie- 
num  legatum  praefecit ;  ipse  in  Italiam  magnis  itinerUms  con- 
tendit  duasque  ibi  Icgioncs  conscribit,  et  tres,  quae  circum 
Aquileiam  hiemabant,  ex  liibernis  educit ;  et  qua  proximum 

5  iter  in  ulteriorem  Galliam  per  Alpes  erat,  cum  his  quinque 
legionibus  ire  contendit. 

b.  Quum  se  illi  identidem  in  silvas  ad  suos  reciperent  ac 
rnrsus  ex  silvfi  in  nostros  impetum  facerent,  neque  nostri  loug- 
ius,  quam  quern  ad  finem  porrecta  loca  aperta  pertincbant, 

.  0  cedentes  insequi  auderent ;  interim  Icgiones  sex,  quae  primae 
veuerant,  opere  dimenso  castra  inunire  coeperunt. 

c.  Itaquc  Titum  Labienum  legatum  in  Trevlros,  qui  proximi 
flumini  Rheno  sunt,  cum  cquitatu  mittit.  ITuic  mandat, 
RemoB  reliquosque   Belgas  adeat  atque  in  officio  contineat, 

5   Germ&nosque.  qui  at^illo  a  Belgis  arcessiti  d\ceb%\\Vvvt^%\'^^x 
vim  navidus  £umen  trausire  conentur,  pTo\v\\>eaX, 
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a.  Ipse  cum  omnibus  copiis  in  Moduos  proficiscitur,  qnod 
inde  erat  brevissimus  in   Britanniam  trajectiis.     Hue  naves 
undique  ex  finitimis  regionibus  et,  quam  supcriore  aestate  ad 
20  VenetXcum  bellum  effecerat^  clasHcni  jubet  convenire. 

e,  Cicero  ad  haec  unum  inodo  respondit :  Non  esse  consuehi- 
dinem  populi  Romani  acciperc  ab  hoste  armato  conditioiiem: 
si  a!)  armis  discederc  veliiit,  ae  mljiUore  ulantur  legatosquead 
CiOesHrem  mittant:  speraro  pro  ejus  justitifi,  quae  petieriut, 

25  ir/ipetraturos. 

f.  Nam  fere  de  omnibus  controversiis  publicis  privatisque 
constituunt ;  et  si  (juod  est  adniissum  facinus,  si  caedes  facta, 
si  de  haereditate,  de  finibus  controversia  est,  iidem  decernunt; 
praeniia  poenasque  const  ituunt.     Si  qui  aut  privatus  aul  pop- 

30  ulus  eoruni  decret<»  non  stetit,  sacrificiiit  inlerdicunt.    Ilaec 
poena  apud  eos  est  gravissinia. 

II. — 1.  Decline  miudtioni  (1),  hihernis  (4),  ei  (1). 

2.  Compare  nUtriortm  {p)^]yrimne  (lo),  super  tore  (19). 

;{.   Write  the  synopsis,  active  and  passive,  of  conscribit  (3). 

4.  State  tlie  mood  an<l  tense  of  the  following:  coHtendit(% 
rteifertnt  (7),  amhrcnt  (10),  conefttur  (16),  velint  (23). 

5,  Give  the  principal  parts  of  the  following:  prasfecit^  (2), 
ct'tnttiidit  («3),  porrti't.ti  (!»),  andtrtnt  (10),  dlmenso  (H),  cotieiitur 
(Id),  jubet  (20),  petieriut  (24),  constituunt  (27),  decernunt  {^2^)y 
stetit  (30),  intfrdicinit  (30). 

t).  State  the  construction  of  all  italicized  words. 

7.  Quote  (in  full)  from  the  above  text  an  example  of  indirect 
statement. 

H.  Change  into  direct  statement  the  example  quoted  in  au^Vfr 
to  question  seventh. 


LATIN   EXKRCISES. 

September,  1882. 

1.  Caesar  leads-forth'  three'  legions*  from*  winter-quarters*. 

2.  Three  legions  are  led-forth  from  winter-quarters  by  Caesar. 

3.  Caesar  said*  he  would  lead-forth  three  legions  from  winte^ 
quarters. 

4.  (Re-write  sentence  thir<l  in  such  a  manner  as  to  illustrate 
direct  statement.) 
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,  Caesar  said :    I  have  led-forth  three  legions  from  winter- 

rters. 

.  (Re-write  sentence  fifth  in  such  a  manner  as  to  illustrate 

rect  statement.) 

.  Caesar  haviiig-hastened'  into'  Italy,*  led  forth  three  legions 

n  winter-quarters. 

ucfere.  '  tres.  *  Icgio.  *  ex.  •  hiberna. 

c6rc.  ^  contendere  (use  pluperf.  subjunctive  with  Qutan), 

■  Italia. 


HISTORY  OF  THK  UNITED  STATES. 

June,  1882. 

.  Give  in  chronological  order  the  following  dates :  Settlement 
'ieurgia,  Bacon's  Rebellion,  i'oundation  of  St.  Augustine,  bat- 
of  (.Tt*nnantown,  admission  of  Kentucky,  secession  of  South 
olina. 

.  Describe  the  settlement  of  Rhode  Island. 
.  What  changes   were   made  in    the   French   possessions  in 
:erica  i>y  the  Treaty  of  Paris  ? 

.  When  did  the  first  Continental  Congress  meet,  and  what 
it  do  ? 

.  What  was  the  Missouri  Compromise  ? 
.  Who  were  the  presidential  candidates  in  1860  V 


HISTORY  OF  THE  UNITED  STATES. 

Skptembkr,  1 882. 

•  Give  in  chronolojjical  order  the  folio winoj  dates:  Battle  of 
ittsbnrg,  foundation  of  Rhode  Island  Colony,  New  England 
'federation,  discovery  of  the  Hudson,  admission  of  Missouri. 

r)escribe  the  settlement  of  (Georgia. 

When   and  how  did  the  United   States  acquire  Louisiana 

t^lorida  ? 

M'hat  were  the  ]>atroons  ? 

Wliat  is  the  Monroe  doctrine  ? 

When  and  by  what  States  was  the  Southern  Confederacy 
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GEOGRAPHY. 

June,  1882. 

1.  Bonnd  the  State  of  Ohio ; —  name  two  cities  in  it  and  tell 
how  they  are  situated. 

2.  Where  does  the  Kio  Grande  River  rise ;  where  does  it  run 
and  empty ;  and  what  States  and  Territones  does  it  touch  ? 

3.  Where  is  llindoostan  ;  name  two  rivers  in  it  and  where  thev 
rise,  which  direction  they  run  and  where  they  empty  ;  name  two 
cities  in  it  and  how  they  are  situated. 

4.  Bound  Spain ;  what  is  its  capital ;  name  two  chains  of 
mountains  in  it  and  tell  their  situation. 

5.  W^here  are  the  following  islands :  Cyprus ;  Ceylon  ;  Tene 
riife  ;  Trinidad  ;  and  Shetland  ? 

6.  How  wide  is  the  North  Temperate  Zone  in  English  miles? 


GEOGRAPHY. 

September,  1882. 

1.  Bound  the  State  of  Georgia ;  give  the  names  of  two  cities 
in  it ;  of  two  rivers  in  it ;  and  what  mountains  are  in  it. 

2.  Where  are  the  following  cities:  Buffalo,  Denver,  Milwaukee, 
Memphis,  Louisville,  Atlanta? 

.3.  Give  the  names  of  three  seaports  in  South  America;  tell 
what  country  each  one  is  in,  and  how  each  is  situated. 

4.  How  is  the  Black  Sea  bounded;  what  watei-s  are  conDecte<l 
with  it;  name  two  rivers  that  empty  into  it  and  tell  where  they 
flow  from. 

5.  Bound  Morocco  and  describe  its  position. 

6.  Where  is  Lake  Winnipeg  ;  what  river  runs  into  it  from  the 
United  States;  what  is  its  outlet  and  where  does  it  empty  ? 
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STATE   BOARD   OF  VISITORS. 


^>  the  General  Ansemhly  of  ike  State  of  Connecticut : 

The  State  Board  of  Visitors,  in  presenting  the  Annual 
eport  of  the  Sheffield  Scientific  School,  take  pleasure  in 
inniending  its  interesting  details  of  the  growth  and  pros- 
'rity  of  the  institution  to  the  special  attention  of  your 
morable  body. 

This  department  of  Yale  College  has  been  opened  a  com- 
tratively  short  time,  but  it  has  already  two  hundred  and 
irteen  students  representing  twenty-three  States  and  two 
Brritories,  and  if  it  continues  to  receive  the  financial  aid  it 
ieerves,  it  will  be  able,  it  is  believed,  within  a  few  years  to 
^part  its  advantages  to  more  than  double  that  number.  It  is 
gratifying  fact  that  State  scholarships  in  this  institution  are 
^erly  sought,  and  that  the  records  of  those  enjoying  these 
^^ors  are  creditable  to  themselves  and  the  State.  The  de- 
'^^ase  of  the  amount  of  interest  paid  by  Connecticut  on  money 
Isolds,  the  income  of  which  is  devoted  to  the  support  of  this 
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school,  reduces  the  number  of  scholarships  to  which  the  State 
is  entitled.  It  is  to  be  hoped  that  the  deficiency  will  be  met 
by  a  special  appropriation  so  that  at  least  thirty  of  our  young 
men  will  continue  to  have  the  privilege  of  becoming,  without 
cost  of  tuition,  educated  farmers,  chemists,  engineers  or 
mechanics. 

THOMAS  M.  WALLEB, 

Chairmm. 


ANNUAL  STATEMENT 


OF  THE 


GOVERNING    BOARD 


For  the  first  time  in  the  history  of  the  Sheffield  Scientific 
hool,  the  Governing  Board  are  under  the  necessity  of  recording 
e  death  of  one  of  their  number  while  in  active  service.  At  the 
fy  beginning  of  the  present  Academic  year,  William  A.  Norton, 
i  head  of  the  department  of  Civil  Engineering,  and  the  Senior 
ofessor  in  the  School,  died  after  an  illness  of  four  days'  duration, 
the  request  of  the  Governing  Board,  the  following  sketch  of 
i  life  and  work  has  been  prepared  by  Professor  DuBois,  who 
3  held  to  him  in  turn  the  relation  of  pupil  and  of  colleague,  and 
ring  the  past  few  years  has  been  on  terms  of  specially  intimate 
endship. 

Sketch  of  Professor  Norton's  Life. 

By  the  death  of  Professor  Wm.  A.  Norton,  the  Sheffield  Scien- 
ic  School  loses  its  oldest  and  one  of  its  most  widely  known  and 
loved  instructors.  A  teacher  of  more  than  fifty  years'  experi- 
ce;  an  earnest  and  careful  investigator;  the  School  has  had 
Host  from  its  very  inception — covering  a  period  of  more  than 
irty  years — the  benefit  of  his  skill  and  zeal.  With  its  growth 
d  development  he  is  identified,  and  to  his  faithful  and  devoted 
bora  its  success  and  reputation  are  largely  due. 
William  Augustus  Norton  was  born  in  East  Bloomfield,  New 
ork,  Oct.  25,  J  810,  and  died  Sept.  21,  1883,  after  an  illness  of  but 
few  days,  within  a  month  of  the  completion  of  his  73d  year.  In 
^^1  be  entered  the  Military  Academy  at  Weat.  Po\t\\.^  ^\v^\^  V^ 
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graduated  with  high  honors,  and  in  1831  was  promoted  Second 
Lieutenant  Fourth  Artillery,  and  assigned  to  duty  as  Acting 
Assistant   Professor    of    Natural    Philosophy    in    the    Military 
Academy.     He  filled  this  position  until  1833,  with  the  exception 
of  a  few  months,  when  he  served  with  his  regiment  in  the  "  Black 
Hawk  War."     In  1833  he  resigned  his  position  in  the  array,  and 
was  appointed  Professor  of  Natural  Philosophy  and  Astronomy 
in  the  University  of  the  City  of  New  York.     This  position  ht: 
filled  until  1839.     He  was  afterwards  Professor  of  Mathematics 
and  Natural  Philosophy  in  Delaware  College,  Newark,  Delaware. 
This  post  he  held  for  ten  years,  when  he  was  elected  President  of 
the  College,  and  served  in  this  capacity  during  the  year  1850. 
He  then  went  to  Brown  University,  Providence,  Rhode  Island, 
where  he  had  charge  of  the  Departments  of  Natural  Philosophy 
and  Civil  Engineering.     In  1852  he  was  elected  Professor  of  Civil 
Engineering  in  Yale  College,  and  in  the  autumn  of  that  year  he 
entered  upon  his  duties  with  a  class  of  twenty-six  students  who 
had  followed  their  instructor  from  Brown  University. 

Since  then,  to  the  day  of  his  death,  he  has  ever  been  found  at 
his  post  of  duty,  and  many  of  his  old  pupils  now  filling  respon- 
sible positions  throughout  the  length  and  breadth  of  our  countn' 
will  testify  to  the  practical  value  of  his  instructions,  to  his  great 
capacity  as  a  teacher,  and  to  his  character  as  a  man.     A  teachers 
best  testimonial  is  the  esteem  and  respect  of  his  pupils,  his  best 
reward  their  love  and  confidence,  and  in  this  respect  Prof.  Norton 
stood  very  high.     No  teacher  ever  had  more  loyal  students.   1^ 
has  been  the  privilege  of  the  writer  to  be  once  his  pupil,  alte^ 
wards  his  colleague  and  always  his  friend,  and  during  that  period 
of  seventeen   years,  he   has  never  met   or  known  any  student 
to  entertain  or  suffer  any  doubt  of  Prof.   Norton's  entire  impa^' 
tiality,  his  skill  and  fidelity  as  a  teacher,  or  his  friendly  interest 
as  a  man.     With  a  manner  peculiarly  genial  and  endearing  in  the 
class-room,  frank  and  manly  always  and  sometimes  almost  jovial-^ 
he  made  every  student  feel  that  his  instructor  w^as  also  his  p<^' 
fional  friend.     No  student  of  his  ever  acted  upon  this  impreasi^ 
and  found  it  to  fail.     Ever  ready  with  suggestion,  advice,  a« 
and  encouragement,  always  young  at  heart  himself  and  believir» 
thoroughly  in  the  young  men  he  taught,  he  was  much  more  ^ 
them  than  the  subjects  he  taught,  and  his  personal  influence  w^ 
hotter  than  books.     Many  of  his  old  pupils  will  learn  of  his  deat: 
H'jlh  keenest  sorrow  and  tw\\\  i<ie\\v\«»  \vi%»%  la*^  that  of  a  friend. 
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It  18  noteworthy  that  the  same  year  which  brought  Prof.  Norton 
to  U8  from  Brown  XJnivei-sity,  gave  us  also  his  colleague  in  that 
institution — Prof.  John  A.  Porter — whose  early  and  lamented 
death'  at  the  age  of  forty-four  deprived  this  department  of  one  of 
its  chiefest  and  moat  disinterested  and  self-sacrificing  promoters. 

Prof.  Norton  was  not  a  man  whose  work  began  and  ended  in 
his  class-room,  add  his  scientific  and  educational  contributions 
were  numerous  and  important.  Among  these  the  chief  published 
works  are  a  "  Treatise  on  Astronomy,  Spherical  and  Physical," 
1B39,  and  a  "Pirst  Book  of  Natural  Philosophy  and  Astronomy," 
published  in  1858.  His  scientific  memoirs  were  contributed 
Kiostly  to  the  American  Journal  of  Science,  the  Philosophical 
^cigazifie  (London),  or  read  at  meetings  of  the  American  Asso- 
<iiation  for  the  Advancement  of  Science,  or  of  the  National 
-Academy  of  Sciences.  Of  these,  the  following  are  some  of  the 
*>>^ore  important : 

Terrestrial  Magnetism. — American  Journal  of  Science^  second  series,  vol.  iv. 

Periodical  Variations  of  the  Declination  and  Directive  Force  of  the  Magnetic 
"^"eedle. — American  Journal  of  Science,  1855. 

Ericsson's  Caloric  Engine. — American  Journal  of  Science^  185H. 

Dooati's  Comet,  two  memoirs. — American  Journal  of  Science,  1859  and  1861. 

Molecular  Physics,  two  memoirs. — American  Journal  of  Science,  1864  and  1872. 

Principles  of  Molecular  and  Cosmical  Physics. — American  Journal  of  Science , 
1870. 

The  Corona  seen  in  Total  Eclipses  of  ihe  Sun. — American  Journal  of  Science^ 
1870. 

Physical  Constitution  of  the  Sun. — American  Journal  of  Science,  1871. 

Dynamical  Theories  of  Heat. — American  Journal  of  Science,  1873. 

Laws  of  the  Deflection  of  Beams  Exposed  to  a  Transverse  Strain,  Tested  by 
Experiment. — Proceedings  of  American  Associaiion,  1870. 

Physical  Theory  of  the  Principle  of  the  Lever. — Proceedings  of  American  Asso- 
cialion,  1870. 

Results  of  Experiments  on  the  Set  of  Bars  of  Wood,  Iron  and  Steel,  after  a 
Transverse  Stress. — Two  papers  read  before  the  National  Academy  of  Sciences 
^ April,  1874,  and  April,  1875).  A  succinct  statement  of  the  preneral  conclusions 
^'fthe  two  papers  published  in  the  American  Journal  of  Science,  April,  1876. 

Results  of  Experiments  on  Contact  Resistance.  —  Read  before  National  Academy 
^^•"^iences,  April.  1876;  published  in  American  Journal  of  Science,  June,  1876. 

The  above  list  sufficiently  indicates  the  scope  and  character  of 
"'"Of.  Norton's  scientific  labors.     Those  of  them  which  pertain  to 
^''^ineering    subjects    are    most    valuable   contributions   to    the 
^•^tice  of  which  he  was  for  so  long  a  teacher.     His  investigation 
^^  dricsson's  Caloric  Engine  was  thorough  aT\d  iw^L^VeYV-^ ,    "^^^^^ 
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at  a  time  when  the  most  extravagant  expectations  were  widely 
entertained  with  regard  to  the  new  motor,  his  oonclaooDB^ 
expressed  in  the  paper  of  1853,  are  referred  to  and  quoted  Uy^ij 
as  one  of  the  best  expositions  of  the  true  nature,  character  and 
future  of  the  hot  air  engine. 

His  experiments  upon  the  Set  and  Transverse  Strength  and 
Deflection  of  Bars  of  Wood,  Iron  and  Steel  constitute  a  most 
important   and   valuable  addition  to  engineering  science.    The 
experiments  were  conducted  with  great  care  and  rare  skill,  and 
the  value  of  the  results  has  since  been  repeatedly  acknowledged^ 
and  the  results  themselves  incorporated  into  the  standard  text^ 
books   upon   the   subject.     These  papers  are  clear,  precise  %nik 
definite  both  m  statement  and  description,  qualities  characteristio 
of  all  of  Prof,  Norton's  work,  whether  in  or  out  of  the  class-rooia- 

Of  his  numerous  contributions  to  the  American  Journal  o/*" 
Science^  comprising  some  of  the  most  earnest  work  of  his  life^ 
that  Journal  speaks  as  follows  (Nov.,  1883)  : 

*'  His  earliest  memoir  was  in  the  46th  volume  of  the  first  serie^^- 
and  was  on  the  mode  of  formation  of  tails  of  comets.  The  manndV 
of  action  of  a  solar  repulsion  in  producing  the  comet's  tails  wa^ 
developed  at  length.  Some  of  the  ideas,  though  original  witl^ 
Prof.  Norton,  had  been  anticipated  by  Olbers  and  Bessel.  A 
series  of  papers  followed  upon  the  relations  between  the  distriba- 
tion  of  heat  on  the  earth  and  the  phenomena  of  terrestrial 
magnetism. 

"  From  these  he  was  led  on  to  further  discussion  of  magnetic? 
action  over  the  earth,  and  of  like  action,  as  he  argued,  in  the  body 
of  the  sun,  and  in  the  formation  of  the  comas  and  tails  of  cometa- 
These  papers  included  especially  an  elaborate  discussion  of  th* 
famous  comet  of  1858. 

*'  After  this  followed  a  series  of  papers  on  molecular  physics,  i^ 
which,  starting  from  a  few  elementary  assumptions,  be  arrange** 
in  one  system  the  various  phenomena  of  physics,  explaining  th^ 
gaseous,  liquid  and  solid  forms  of  matter,  the  various  phenomea^ 
of  electricity  and  magnetism,  of  light,  heat,  attraction,  crystallia^^ 
tion  and  chemical  action;  also  explaining  terrestrial,  cometary 
and  solar  physics,  the  whole  worked  out  in  detail.     Many  of  ht^ 
conceptions  and  arguments  are  in   direct  opposition  to  widely 
accepted  theories.     But  if  some,  or  even  if  all  of  them  shall,  i^ 
the  end,  fail  to  be  accepted  as  truths  of  nature,  yet  these  memoir^ 
will  continue  to  testify  to  his  love  of  truth,  his  painsUking  labo^ 
and  his  complete  grasp  oilYie  ^To\A^t£i^\.o\i<^%^N^^^ 
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» 

addition  to  the  special  purely  scientifir.  works  above  men- 
1,  Profiessor  Norton  was  in  1850  appointed  engineer  on  the 
>f  the  State  of  Connecticut  to  determine  the  boundary  line 
itroversy  between  this  State  and  that  of  New  York, 
late  years  Prof.  Norton's  contributions  have  been  few^. 
:  to  his  almost  complete  absorption  in  tlie  preparation  of  a 

which  should  present  in  systematic  shape  the  views  and 
isions  above  alluded  to.  Upon  this  work  he  based  his  claim 
sntific  reputation.  He  spoke  of  it  always  with  enthusiasm, 
iing  his  views  as  having  passed  out  of  the  region  of  mere 
^  and  as  being  capable  of  conclusive  demonstration,  and  he 
tly  hoped  that  he  might  live  long  enough  to  complete  the 
This  we  believe  he  did,  but  his  sudden  death  has  pre- 
d  his  superintending  its  publication.  It  is  to  be  hoped  that 
1  yet  see  the  light  and  constitute,  as  he  always  hoped  it  * 
i,  his  best  claim  to  scientific  reputation. 
)f.  Norton  needs,  however,  no  such  work  as  his  best  claim  to 
nbrance.  That  claim  is  best  founded  on  his  daily  work  as  a 
ed  teacher  and  on  his  personal  character  as  a  true  and  high  - 
3d  man. 

a  teacher  the  writer  can  speak  from  personal  experience  of 
re  capacity,  and  any  enthusiasm  he  might  well  be  betrayed 
^rhile  on  this  topic  would  be  heartily  endorsed  by  every  one 
8  former  pupils  living  to-day.  And,  as  with  the  best 
ers,  the  advantages  unconsciously  imbibed  by  his  pupils 
personal  contact ;  the  unconscious  influence  of  high  ideals  ; 
e  of  truth  and  honor ;  of  personal  integrity ;  of  scrupulous 
ness — these  were  lessons  daily  enforced  and  more  valuable 
any  of  those  he  so  well  knew  how  to  extract  from  the  text- 
or  illustrate  on  the  black-board.  His  patience  and  courtesy 
unfailing.  No  student,  however  trying  or  dull,  ever  heard 
him  an  impatient  or  sarcastic  word.  With  perfect  gentle- 
a  thoroughness  which  spared  no  pains,  and  a  clearness  of 
;ition  which,  in  the  writer's  experience,  is  very  rare,  he  took 

student  with  him  in  the  prescribed  course,  and  sent  him 

at  graduation,  not  only  a  wiser  but  a  better  man,  and  a 
nal  and  enthusiastic  friend. 

)f.  Norton  was  married  in  1839  to  Miss  Elizabeth  Emery 
JUS,  of  Exeter,  N.  H.,  with  whom  for  more  than  forty  years 
joyed  that  household  happiness  and  content  for  which  his 

gentle,  loving  nature  so  eminently  fttted  \\\m.    T\iQ^^  >^\vsy 
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have  been  admitted  to  the  intimacy  of  that  little  household  of 
two  know  how  pleasant  it  was  and  how  good  it  was  to  be  there. 
There,  dropping  the  Professor,  his  students  found  always  a  hearty 
welcome,  and  a  sympathizing  friend,  young  at  heart  as  them- 
selves— a  hearty,  cordial  and  genial  comrade. 

The  record  of  this  long,  useful,  happy  life ;  the  lofty  aims  and 
high  personal  character  which  lay  back  of  it;  the  simple  faith 
and  sincere  convictions  which  ever  guided  it;  the  genial,  manly 
qualities  of  heart  and  mind  which  adorned  it;  combine  to  make 
it  one  which  claims  and  holds  a  foremost  place  in  the  long  list  of 
honored  names — faithful  teachers,  sincere  investigators  and  high- 
minded  men — of  which  Yale  College  has  a  right  to  be  and  is 
most  justly  proud.  The  influence  of  such  lives  are  the  best  heri- 
tage of  universities,  and  their  memories  are  a  tower  of  strength 
*  to  the  institution  which  claims  them,  as  well  as  an  inspiration  and 
example  to  the  students  and  colleagues  who  cherish  them. 

Gifts. 

Mr.  Francis  A.  Livingston,  of  New  York,  father  of  Dr.  Bever- 
ley Livingston  (deceased),  who  graduated  at  the  S.  S.  S.  in  ISV-^* 
has  sent  to  the  School  in  accordance  with  his  son's  request : 

1.  A  copy  of  Harvey's  Nereis  Boreali- Americana. 

2.  A  copy  of  Harvey's  Wood's  History  of  the  Fresh-wate^ 
Algse  of  North  America. 

3.  Sets  of  several  medical  journals  for  1880-1883,  including 
the  London  Lancet,  Obstetrical  Journal,  Progr^s  Medicale,  an  ^ 
many  miscellaneous  pamphlets  on  medical  subjects;  these  ha^' 
been  transferred  to  the  College  Library. 

4.  A  collection  of  many  hundred  microscopic  slides^  mostly 
illustrating  human  histology  and  pathology.  The  sections  ar^^ 
very  carefully  prepared,  stained  and  permanently  mounted,  an^ 
form  a  most  valuable  collection  for  the  study  of  healthy  and  di^ 
eased  tissues. 

5.  A  collection  of  Algre,  Musci  and  other  cryptogamous  plants 
made  by  Dr.  Livingston,  while  a  student  here,  and  soon  sSt^ 
graduation.  The  specimens  are  all  well  mounted  and  properl  I 
classified  and  include  many  duplicates. 

The  Library  of  the  School  has  received  for  the  second  time 
collection  of  valuable  scientific   works  from   Professor  Wolc<^'* 
Gibbs  of  Harvard  University.     The  list,  embracing  over  a  ha"*" 
dred  volumes,  will  be  p\\V)V\ftV\cd  \w  l\\e  next  annual  report. 


ANNUAL   STATEMENT.  11 

In  connection  with  these  gifts  it  is  proper  to  refer  to  the  loss 
which  the  Scientific  School,  as  well  as  tlie  whole  community,  has 
sustained  in  the  death  of  Henry  Farnam,  one  of  the  most  gener- 
ous and  public-spirited  citizens  the  city  of  New  Haven  has  ever 
possessed.  To  this  institution  he  was  a  liberal  benefactor.  In 
1868  he  made  a  gift  of  one  thousand  dollars.  In  the  Annual 
Report  for  18V2,  another  gift  of  five  thousand  dollars  is  recorded 
as  having  been  made  by  a  friend  of  the  School  who  preferred 
that  his  name  should  not  be  mentioned.  The  death  of  Mr.  Far- 
nam removes  the  injunction  of  secrecy,  and  it  only  needs  to  be 
said  here  that  he  was  the  person  to  whom  reference  was  made. 

Need  op  Increased  Endowments. 

In  the  number  of  students  the  Scientific  School  continues  to 
show  a  steady  and  gratifying  advance,  and  it  is  not  unimportant 
to  add  that  in  excellence  of  preparation  on  the  part  of  those  desir- 
ing to  enter,  there  also  continues  to  be  a  marked  improvement. 
But  it  is  incumbent  on  the  Governing  Board  to  make  known  to 
the  graduates  and  friends  of  the  institution,  that  additional  funds 
must  be  provided  for  its  endowment  if  it  is  expected  to  maintain 
the  position  it  has  so  long  held.  It  is  important  to  make  this 
announcement  because  an  impression  widely  prevails  that  its 
financial  situation  is  far  more  favorable  than  is  actually  the  case. 
The  reduction  of  the  rate  of  interest  by  the  State  of  Connecticut 
from  six  to  five  per  cent,  on  the  money  derived  from  the  sale  of 
the  public  lands,  has  reduced  the  annual  income  of  the  School 
from  this  source  by  the  amount  of  thirteen  hundred  and  fifty 
<iollars.  On  the  other  hand,  the  munificent  bequest  of  the  gener- 
ous founder  of  the  School  will  not  be  available  to  its  full  extent 
for  several  years  to  come.  In  the  meantime  its  annual  income  is 
about  five  thousand  dollars  less  than  during  his  life.  While  this 
diminution  may  be  only  temporary  in  its  character,  the  fact  is  not 
to  be  disguised  that  unless  provision  of  some  kind  is  made  to  tide 
over  the  interval,  it  will  be  necessary,  in  order  to  meet  current 
expenses,  to  encroach  to  some  extent  upon  the  principal  of  the 
funds  held  by  the  Trustees  of  the  School.  There  is  no  need  of 
saying  that  such  action  will  be  taken  only  as  the  last  resource, 
but  it  is  action  that  must  inevitably  be  taken  unless  the  friends 
of  the  institution  can  devise  measures  to  enable  the  Governing 
Board  to  meet  the  deficit  which  is  now  ihreat^iiv^^. 
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States  represented  in  the  School. 

The  following  table  shows  the  States  from  which  come  the 
students  whose  names  appear  on  the  catalogue  during  the  current 
year,  and  of  the  proportion  of  numbers  that  belong  to  each. 


GrAdaatefl.     Seniors.     Jonlora.   Freshmen.  Spedtl.  ToUl. 


1 .  California 

2.  Colorado 

3.  Connecticut iJ 

4.  District  of  Columbia 

6.  Gkorfifia 

6.  Illinois 

1.  Indiana 

8.  Iowa 

9.  Kentucky 

10.  Maine 

11.  Michigan 

1 2.  Minnesota 

1 3.  Missouri 

1 4.  Nebraska 

1 5.  New  Jersey  

16.  New  York A 

17.  Ohio 

1 8.  Oregon 

19.  Pennsylvania 

20.  Rhode  Island 

21.  Texas 

22.  Vermont 

2'i.  Virginia 

24.  Washington  Territory.. 

25.  Wisconsin  ...    . 

Totals 9 


2 

18 
2 

1 
2 
1 
1 


9 
o 


1 


25 


3 


2 

2 
1 
1 
4 


18 
A 
1 
6 


4 

9 

28 

2 
2 

G 


1 
1 
3 
3 
2 
2 
1 
14 
3 

5 

1 
1 
1 

1 
1 


1         78 


15 


45 


72 


84 


215 
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Public  Lectures. 

The  annual  course  of  lectures  to  mechanics  and  others  has  been 
ven  during  the  past  year.  The  lecturers  and  their  subjects  are 
licated  in  the  annexed  programme : 


I.  Thursday,  Feb.  8.— 


IL 

Tuesday, 

(t 

13. 

[L 

Thursday, 

it 

15. 

V. 

Tuesday, 

t( 

20. 

V. 

Thursday, 

t( 

22. 

L 

Tuesday, 

i( 

27.- 

LL 

Thursday, 

Mai 

•.  1.- 

11. 

Tuesday, 

(( 

6.- 

X. 

Thursday, 

it 

8.- 

X. 

Tuesday, 

(i 

13.- 

L 

Thursday. 

it 

15.. 

[L 

Tuesday, 

<i 

20.- 

The  Luray  CaverDS  as  seen  by  Electric  Light. 

Rev.  H.  C.  Hovey. 
-The  Transit  of  Venus.  Prol  Newton. 

■Modern  Fiction.  Mr.  Charles  Dudley  Warner. 

•Photo-Chemistry  of  the  Retina.  Prof.  Chittenden. 

■The  Trades-Unions  of  the  Middle  Ages.    Prof.  Famam. 
The  History  of  Connecticut  as  illustrated  in 

the  Names  of  its  Towns.  Prof.  Dexter. 

Domestication  of  Animals.  Prof.  Brewer. 

Heat  and  Work.  Prof.  DuBoia. 

Heat  and  Work.  Prof.  DuBois. 

The  Veda.  Prof.  Whitney. 

Facts  illustrative  of  the  Darwinian  Theory.  Prof.  Verrill. 
The  Agency  of  Insects  in  the  Fertilization 

of  Flowers.  Dr.  E.  H.  Jenkins. 


Lectures  on  Military  Soibncs. 

^  course  of  Lectures  on  Military  Science,  by  officers  of  the 
S.  Engineering  School,  at  Willetts  Point,  was  delivered  in 
Tth  Sheffield  Hall  as  a  part  of  the  instruction  in  the  School 
ring  the  second  term  of  the  academic  year  1882-83.  The 
^er  and  subjects  of  the  Lectures  were  as  follows : 


t( 


i( 


Monday,  Feb.  1 9. — Strategy  and  Grand  Tactics. 

Capt.  G.  W.  Raymond,  U. 
23. — Logistics.  1st  Lieut  John  Millis,  U. 

26. — Small  Arms  and  their  influence  on  Tactics. 

Ist  Lieut.  Eugene  Griffin,  U. 
2. — Artillery.  Capt.  J.  C.  Mallery,  U. 

5.— Fortification.  Capt.  J.  H.  Willard,  U. 

9. — Sea  Coast  Defense.  General  H.  L.  Abbott,  U. 


Friday, 
Monday, 


^^riday,    Mar 
Monday,     " 
^'riday,       " 


S.  Eng^'neers. 
S.  Engineers. 

S.  Engineers. 
S.  Engineers. 
S.  Engineers. 
S.  Engineers. 
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Additions  to  the  Department  of  Dynamical  Enginebring. 

During  the  past  year  a  number  of  important  additions  have 
been  made  to  the  Department  of  Dynamical  Engineering,  through 
the  generosity  of  the  business  firms  and  gentlemen  named  below. 

It  is  believed  that  the  study  of  these  machines  and  drawings 
has  been  and  will  be  of  great  importance  in  making  the  students 
familiar  not  only  with  standard  machinery,  but  particularly  as 
giving  practical  illustration  of  how  the  details  of  construction  are 
worked  out  by  our  most  experienced  engineers ;  for  the  student 
in  the  designing  of  a  machine  must  be  guided  to  a  great  extent 
by  the  unwritten  experience  of  others. 

While  the  usefulness  of  a  machine  can  not  be  measured  by  its 
money  value,  when  possible  the  market  or  list  price  is  noted. 
For  the  many  beautiful  photographs  and  drawings  none  of  course 
can  be  given. 

F.  R.  Pickering  &  Co,  Portland,  Ct.  A  "  1^  in  "  Pickering 
Governor,  finely  finished  with  side  cut  away  to  show  the  con- 
struction and  operation  of  valve.   $31.50. 

The  Perpetual  Tension  Belt  Co.,  New  York.  Samples  of  flexible 
wire  belting. 

The  Yale  Lock  Manufacturing  Co.,  Stamford,  Ct.  A  one-ton 
Weston  Differential  Pulley  Block  with  weight,  a  standard  ma- 
chine.    $30.00. 

W.  &  B.  Douglas,  Middletown,  Ct.  A  "  No.  2"  brass  Hydraulic 
Ram  w^ith  glass  air  chamber  to  show  operation  of  valves.    $20.00. 

The  Tanite  Co.,  Stroudsburg,  Pa.     A  "  No.  3"  Emery  Grinding 
Machine,  complete  with  counter-shafl,  cone  pulley  and   hanger^? 
together  with  a  set  of  nine  18-in.  emery  wheels  of  various  grad^* 
and  shapes.     $239.00. 

The  Crosby  Steam  Valve  and  Gauge  Co.,  Boston.  A  fii^^ 
'*  Crosby  "  Indicator,  nickel  plated  and  complete  in  every  respec*^ 
$90.00. 

The  American  Steam  Gauge  Co.,  Boston.     A  fine  "Thomps^^ 
Improved  Indicator,"  nickel  plated  and  complete  in  every  respect  ^ 
Also  an  *'Amsler  Polar  Planimeter"  for  measuring  the  area  ^^ 
indicator  canls   and   a   pantograph   for   reducing  the  motion  ^^ 
ent^^ine;  in  all  $130.00.     Also  from  the  same  firm,  two  nickel  plat^^ 
Bourdon  Spring  Gauges,  oue  ^.t^^^m,  \\i^  Q\.Vi^t  yaoaum,  and  iW^^ 
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ickel  plated  Lane's  Improved  Spring  Gauges,  with  a  portion  of 
ice  cut  away  to  show  interior  construction  ;  in  all  162.00. 

The  Deane  Steam  Pump  Co.,  Holyoke,  Mass.  A  beautifully 
nished  "  No.  3  "  Deane  Steam  Pump,  with  portions  cut  away  to 
low  the  details  of  construction  and  arrangement  of  valves. 
225.00. 

Ed.  Dewey  &  Co.,  Boston.  A  "  2-in."  Waters  Engine  Gover- 
Dr,  with  automatic  safety-stqp  attachment.    $32.00. 

Hancock  Inspirator  Co.,  Boston.  Two  inspirators  or  injectors 
nely  mounted^  one  in  section  showing  the  construction  and 
peration  of  valves,  the  other  complete.     $40.00. 

The  Knowles  Steam  Pump  Works,  New  York.  A  "No.  1" 
team  Pump  beautifully  finished  and  complete  in  every  respect. 
125.00. 

Foskett  &  Bishop,  New  Haven.  A  very  complete  set  of  Steam 
ipe  Fittings,  with  sections  of  pipe,  numbering  in  all  1 16  pieces. 
40.00. 

The  Eaton,  Cole  &  Burnham  Co.,  Bridgeport.  Sets  of  nickel 
lated  Globe  Valves,  Check  Valves,  Angle  Valves,  and  Plug 
'ocks,  including  all  sizes  up  to  2-m.  diameter.  These  valves  were 
xhibited  by  the  Company  at  the  Centennial  Exposition  in  1876, 
nd  are  finely  finished.     $103.00. 

Reynolds  <fc  Co.,  New  Haven.  A  complete  set  of  Bolts,  Nuts, 
^fachine  and  Lag  Screws,  up  to  f  in.  diameter.     $16.00. 

Mr.  Henry  Tyler,  New  Haven.     Small  Steam  Whistle. 

McLagOD  &  Farns worth,  New  Haven.  Samples  of  Pig  Iron 
nd  Moulding  Sand. 

Henry  K.  Worthington  <fc  Co.,  New  York.     In  addition  to  the 
oara    Pump   already   acknowledged,   a   fine  water   meter,   and 
'•ee  large  framed  photographs  of  pumping  machinery. 
Uolt's  Patent  Fire  Aims  Manufacturing  Co.,  Hartford.     A  set 

£axter  Engine  Piston  Springs. 

^lessrs.  Schutte  &  Goehnng,  Philadelphia.  A  "No.  3"Ex- 
t  ist  Steam  induction  Condenser,  beautifully  finished  and  mounted 
^  exhibition.     $80.00. 

^filr.  Frank  Bigelow,  New  Haven.  A  Four  Horse  Power  verti- 
l  Steam  Engine,  well  proportioned  and  complete  in  every 
St  pect.     S160.00. 

Baylor  &  Co.,  Boston,  through  Messrs.  Ensign  <fe  Son  of 
^w  Haven.     A  fine  case  of  Compressed  Steel  Shafting. 
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The  Deane  Steam  Pump  Co.,  Holyoke,  Mass.  A  set  of  twelve 
large  framed  photographs  of  Pumping  Machinery. 

The  Bureau  of  Steam  Engineering,  Washington.  A  set  of 
drawings  of  Launch  Engines  and  Boilers  built  in  the  Government 
Yards;  also  large  lithographs  of  Compound  Engines  designed 
for  Monitors. 

The  Pratt  &  Whitney  Co.,  Hartford.  Drawings  of  Bench 
Drilling  Machine. 

Wm.  A.  Harris,  Providence,  R.  I.  Large  framed  photograph 
of  Corliss  Engine. 

The  Providence  Steam  Engine  Co.,  Providence.  Large  framed 
photograph  of  the  Improved  Green  Engine. 

Wm.  Contie  &  Son,  Troy,  N.  Y.  Two  large  framed  photo- 
graphs of  Compound  Engines. 

Williniantic  Linen  Co.,  Willi  man  tic,  Ct.  Large  framed  photo- 
graph of  Porter  Allen  Engines,  and  also  lithograph  of  their  new 
Mill. 

Wm.  Clark  &  Co.,  Pittsfield,  Mass.  Large  framed  photographs 
of  Rotary  Pumps. 

The  Silsby  Manufacturing  Co.,  Seneca  Falls,  N.  Y.  Framed 
photograph  of  Silsby  Steam  Fire  Engine. 

The  Babcox  &  Wilcox  Co.,  New  York.  Framed  lithograph  of 
Root  Boilers. 

Davidson  Steam  Pump  Co.,  Brooklyn.  Large  framed  photo- 
graph of  Compound  Condensing  Pumping  Engine. 

The  Portland  Co.,  Portland,  Me.  Large  photographs  of 
Marine  Engine  and  Fishing  Steamer. 

E.  P.  Allis  &  Co.,  Milwaukee,  Wis.  Large  photograph  of 
Compound  Pumping  Engine. 

Watts,  Campbell  &  Co.,  Newark,  N.  J.  Large  framed  photo- 
graph of  Corliss  Engine, 

In  addition  to  the  above  a  large  number  of  valuable  trade  ci^ 
culars  and  book  catalogues  have  been  received,  which  as  soon  as 
practicable  will  be  placed  on  file  and  indexed. 
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Additions  to  the  Zoological  Collections. 
A.  E.  Yerbill,  Curator;  J.  H.  Emerton,  Assistant. 

The  exploration  of  the  sea-bottom  beneath  the  Gulf  Stream,  off 
le  southern  coast  of  New  England,  which  the  IT.  S.  Fish  Com- 
lission  undertook  in  1880,  was  continued  duiing  the  summer 
acation,  by  means  of  the  new  steamer  Albatross,  Lieut.  Z.  L. 
anner  commanding.  The  headquarters  were  at  Wood's  Holl, 
Tass.,  as  in  1881  and  1882.  The  curator,  as  heretofore,  had  gen- 
ral  charge  of  the  invertebrata,  and  the  party  of  naturalists  was 
rganized  nearly  as  in  the  previous  years.  The  collections  ob- 
lined  last  year  were  quite  as  large  and  even  more  valuable  than 
i  the  three  previous  seasons.  The  invertebrata,  as  usual,  were 
?nt  to  our  museum  for  determination  and  distribution.  When 
lis  is  done,  series  are  deposited  in  the  Museum.  During  the 
resent  year,  large  numbers  of  those  that  have  been  worked  up 
ave  been  labeled  and  sent  to  the  National  Museum,  at  Washing- 

The  curator  has  published  during  the  year,  in  the  Bulletin  of 
ie  Museum  of  Comparative  Zoology,  a  report  on  the  deep-water 
nthozoa  taken  off  our  coast  and  in  the  West  Indies  by  Mr.  A. 
gassiz,  on  the  Blake,  and  by  the  Fish  Commission,  illustrated 
y  eight  plates;  and  others  on  the  deep-sea  Cephalopods  dredged 
y  the  Blake  in  the  West  Indies,  and  on  the  Pacific  coast  Cepha- 
pods,  illustrated  by  several  plates. 

Professor  S.  I.  Smith  has  taken  charge  of  the  Crustacea  in  the 
Museum.  He  has  published  in  the  Proceedings  of  the  Na- 
onal  Museum  a  lengthy  illustrated  paper  on  the  dee[>-water 
rustacea  taken  by  the  Fish  Hawk,  in  1880  to  1882;  and  others 
1  the  Crustacea  of  Labrador. 

Mr.  J.  II.  Emerton,  besides  making  most  o(  the  drawings  for 
»e  reports  named  above,  as  well  as  for  others  in  progress,  has 
'epared  for  publication  in  the  Trans.  Conn.  Academy,  vol.  vi,  a 
onograph  of  the  New  England  Spiders  of  the  family  Epsiridae, 
Uist rated  by  eight  plates. 

Mr.  Emerton  has  also  finished  the  life-sized  restoration  of  one 
*  the  gigantic  Cephalopods  of  Newfoundland  (Architeuthla  prhi- 
3t>«),  now  on  exhibition  in  the  Museum.  He  has,  also,  completed 
^0  duplicates  of  this :  one  for  the  Museum  of  Comparative 
oology,  and  one  for  the  National  Museum,  slu^  W^  \Ck^^^  ^ 
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large  model  of  the  great  California  Octopus  (O,  punctatui^ior 
the  National  Museum.  The  latter  and  one  of  the  models  of 
Architeuthia  were  sent  to  the  Fishery  Exhibit,  in  London.  Mr. 
Emerton  is  now  making  two  additional  copies  of  the  Octoims 
model :  one  for  our  Museum,  and  one  for  the  Museum  of  Com- 
parative Zoology.  In  the  making  of  these  models  he  has  been 
assisted  by  Mr.  William  Palmer,  of  Washington,  Mr.  A,  Bald- 
win, and  others.  A  cast  of  the  Gulf  Stream  dolphin  [Ddphinus 
delphis)  has  also  been  finished  and  put  on  exhibition  by  Mr. 
Emerton. 

Miss  K.  J.  Bush  has  been  engaged  in  labeling  and  cataloguing 
the  large  collections  of  shells  made  by  the  U.  S.  Fish  Commission 
during  the  past  twelve  years,  and  in  other  similar  work.  She  has 
also  prepared  a  report  on  the  shells  and  Echinoderms  of  Labra- 
dor, illustrated  by  a  plate  drawn  by  Mr.  Emerton.  This  has  been 
printed  in  the  Proceedings  of  the  National  Museum. 

Mr.  Oscar  Harger  has  published  in  the  Bulletin  of  the  MuBeura 
of  Comparative  Zoology,  a  report  on  the  Isopods  of  the  Blake 
Expeditions,  illustrated  by  several  plates. 

The  collection  of  fishes  obtained  by  tlie  late  Professor  F.  H. 
Bradley,  at  Panama  and  other  localities  on  the  west  coast  of 
America,  has  been  worked  up  by  Messrs.  D.  F.  Jordan  and  C.  H. 
Gilbert,  who  have  published  a  catalogue  of  them  in  the  Proceed- 
ings of  the  National  Museum.  The  fishes  of  the  Gulf  of  Mexico 
and  S.  America,  have  also  been  sent  to  Mr.  Gilbert. 

In  addition  to  the  large  collections  from  the  U.  S.  Fish  Coior 
mission,  the  following  have  been  received : 

Milton  W.  Jacobs.     Squilla,  New  Haven ;   Green  Callosoma. 

T.  S.  Gold.     Pomotis,  from  Naugatuck  River ;  lice  of  cattle. 

National  Museum.     A  new  species  of  Octopus  ( 0.  bimaetdo^ 
V,)  from  San  Diego,  Cal. ;  shrimp  from  New  Orleans. 

Horace  Bowman.     Eel-pout  (Zoarces)  from  Long  Island  Sound. 

Prof.  D.  C.  Eaton.  Three  species  of  land  shells  from  Cuba, 
coll.  Dr.  A.  P.  Garber. 

C.  F.  Graves.     Parasitic  crustacean. 

J.  A.  Allen  (S.  S.  S.).     Fresh- water  shells  from  Nova  Scotia. 

E.  H.  Hubbard,  Woodmont.     Actinia. 

W.  B.  H.  Trowbridge.  Several  eels,  ( Ophisurus)  and  a  *»• 
Pentacrinna^  in  alcohol,  from  Barbados. 

Chas.  E.  Bowles.     Pufiing  adders.  East  Rock. 
3i.  Schultheiss.    Wasp  wc^I^'^^an  ^^n^w. 
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T.  Bary.     Egg  of  snake,  New  Haven. 

Henry  A.  Barnes,  New  Haven.     Nest  of  Maranta  Bee. 

Museum  of  Comparative  Zoology.  A  valuable  series  of  deep- 
ea  Ophiurans  and  Echini,  from  the  Blake  Expeditions.  Also  a 
eries  of  duplicates  of  the  Blake  Crustacea. 

By  purchase.  Four  young  foxes  with  their  mother.  From 
^orth  Bran  ford. 

Two  seals  (Phoca  viiulina)  taken  at  Guilford  in  April. 

A  large  Octopus  vulgaris  from  Hamilton  Inlet,  Bermuda. 
>aid  to  have  crawled  upon  the  deck  of  the  yacht  Peerless. 

Anniversary. 

The  Exercises  of  the  Graduating  Class  were  held  ip  North 
Sheffield  Hall  on  the  evening  of  Tuesday,  June  28,  i883.  The 
andidates  for  degrees  with  the  subjects  of  the  graduation  theses 
»f  the  Bachelors  of  Philosophy  are  given  in  the  following  schedule. 
Those  marked  with  an  asterisk  read  theses  in  the  evening. 

BACHELORS  OF  PHILOSOPHY.    (45). 

^JOHN  Alpheus  Allen  (Chemistry),  New  Haven.  On  the  Phospliates  of  Mangan- 
ese produced  by  reactions  of  Fused  Compounds. 

•^JoHN  Bartholomew  (Dynamic  Kngineeriu^),  Guiiford,  On  the  Development  of 
Electrical  Science. 

^Fbederick  EpjAH  Beach  (Dynamic  P^ngineering),  New  Haven.  On  the  Storage 
of  Electrical  Energy. 

*0harle8  Milo  Carpenter  (Civil  Engineering),  Madison,  Wise.  On  the  Lamber- 
ton  Street  Iron  Bridge  over  the  N.  Y.,  NT!  H.  k  H.  R.  R. 

Samuel  Myron  Chase  (Select),  Chicago,  III  On  the  Archaean  and  Paleozoic 
Time. 

*Kdward  Bradford  Dench  (Biology),  Bridgeport.  On  the  Anatomy  and  His- 
tology of  the  Ear. 

Rdward  Peers  Eastwiok,  Jr.  (Dynamic  Engineering),  New  York  Oily.  On  the 
Transmission  of  Power  to  Great  Distances. 

^'fORATio  South  worth  Frazer  (Chemistry),  Holyoke,  Mass.  On  the  Bleaching 
Processes  used  in  Paper  Manufacture. 

•^Mbs  Lyman  (Dynamic  Engineering),  Middlefield.  'On  the  Strength  of  Iron  and 
Steel  with  reference  to  Bridge  Construction. 

^Knrt  Curtis  Nutt,  Jr.  (Civil  Engineering),  Boston,  Mass,  On  the  Construc- 
tion of  Suspension  Bridges. 

^Harlbs  Locke  Scudder.  B.A.  (Biology),  Great  Barrington,  Mass,  On  the 
Origin  and  Xature  of  the  Proteolytic  Ferment  of  the  Gastric  Glands  of  the 
Rabbit. 

^Obert  Hawthorne  Wylie  (Biology),  Chester,  S.  C.  On  the  Germ  Theory  of 
Disease. 
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Paul  Whitin  Abbott  (Select),  New  Haven,     On  the  Policy  of  GladsUme  in  re- 
gard to  Ireland. 

Benjamin  Safford  Barrows  (Biology),  Hartford,    On  the  Development  of  Uie 
Vertebral  Column  of  the  Chick. 

Georob  Andrew  Barrows  (Select),  PhiUiddphia,  Pa.    On  the  Treatment  of  the 
Superuatiiral  by  Bulwer  iu  hia  Novels. 

Frederick  Robinson  Bartlett  (Chemistry),  Freeport,  III,    On  the  Methods  of 
Determining  Silicon  in  Pig  Iron. 

Frederick  Truman  Bradley  (Chemistry),  Xeiv  Haven.    On  Commercial  Fertiliz- 
ers, their  Use  and  Manufacture. 

Charles  Sumner  Brown  (Dynamic  Engiueeriug),  Easthampion.    On  the  Devel- 
opment of  Bolt  and  Screw  Cutting  Machinery. 

Horace   Raymond  Carpenter  (Civil   Engineering),  A/ton,  N.  Y.     On  Derricic 
('ranes. 

Harry  Nelson  Covell  (Dynamic  Engineering),  Si^m/ord.     On  the  Holly  System 
of  Steam  Heating. 

Wayne  Darlington  (Dynamic  Engineering),  Westcliester,  Pa.      On  Light  Iron 
Bridges. 

Henry  Kelsey  Devereux  (Select),   Clereland,  0.      On  the  United  States  Life 
Saving  Service. 

Robert  Ogden  DuBois  (Biology),  New  Haven.    On  the  Histology  of  the  Tea  Leaf 
and  the  Detection  of  its  Adulterations  by  the  Microscope. 

Charles  Lockwood  Gold  (Agriculture;,  West  Cornwall.     On  the  Preparation  of 
Maple  Sugar. 

Charles  Stewart  Hall  (Civil  Engineering),  Warren^  0.    On  the  Construction 
of  the  Foundations  of  the  Piers  of  the  St.  Louis  and  Illinois  Bridge. 

(Ieoroe  Vance  Harper  (Dynamic  Engineering).  i)«»i'€r.  Col,    On  Structures  of 
Iron  and  Stool. 

William    Harper   (Select),    Skippensburg,   Pa.      On  the  Postal  Savings  Bank 
Svstem. 

Allkn  HrnBARD  (Dynamic  Engineering),  Westjield,  Mass,    On  the  Engine  Lathe. 

John  Elmer  Lockwood  (Select),  Stamfitrd.     On  the  Early  History  of  the  English 
Tongue. 

William  Ellison  Lockwood  (Biology),  Stamford.    On  the  Anatomy  and  Histol- 
ogy of  the  Manunalian  Eye. 

John  Henry  Mann  (Dynamic  Engineering),  rtica,  N.  Y.    Design  for  a  Vertical 
Engine  with  Special  Valve  Gear  for  Reversing. 

John  Edmund  Newell  (Chemistry),  Chicago,  JU.    On  the  Methods  of  Determin- 
ing Manganese  in  Iron  and  Steel. 

George  Shipman  Payson  (Dynamic  Engineering),  Chicago,  JU.    On  the  Manu- 
facture of  Iron. 

Edw.vrd  Wells  Penfield  (Dynamic  Engineering),  Chicago^  III.    On  Steel 

David   Murdoch   Pratt  (Select),   Elmira,  N.   Y.     On  the  National  Banlring 
Systen). 

Willie  Sherman  Randall  (Biologj'),  Birmingham.    On  the  Anatomy  and  His- 
tology of  tlie  Kidney  of  the  Cat. 

Alrkrt  Will' am  Robert  (Chemistry),  .Veii;  ForA  6V/y.     On  PararTOxybeDzanilid*- 
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-HAULEs  Lansing  Sayre  (Chomistry),  Utka,  N.  Y.     On  the  Electrolytic  Deposi- 
tions of  Antimony  and  other  Motals. 
Horace  Lee  Simpson  (Biology).  Pemacola,  Fla.    On  the  Anatomy  and  Histology 

of  the  Eye  of  the  Common  Fowl. 
'^BENEZER  Hubbard  Skinner  (Select),  Escambia^  Fla.    On  the  Protection  of  the 

Iron  Industries  of  the  United  Statea 
OSEPH  Allen  Skinner  (Dynamic  Bng^eering),  Eolyoke^  Mass.    On  the  Power 

Loom. 
-iJifARD  Irving  Stone  (Select),  Bethlehem.    A  Geological  Review  of  the  Age  of 

Man. 
OHN  Edwards  Strtkrr  (Dynamic  Engineering),  CatsfdU^  N.  T.    On  the  Theory 

of  Draught  in  Chimneys. 
HUAN  LoK  WiNO  (Civil  Engineering),   Gantotiy   China.      On  the  Musconeteong 

Tunnel. 
Xexandbr  Wurts  (Dynamic  Engineering),  New  Haven.    On  the  Conservation  of 

Energy. 

Prizes. 

At  the  Anniversary  Exercises  on  June  28th  the  following  prizes 
''ere  announced : 

CLASS  OF  1888. 

br  excellence  in  CivU  Engineering^  Henry  C.  Nutt,  Jr. 

or  excellence  in  Dffnamic  Engineering^  John  Bartuoloicew,  and  Frederick  E. 

Beach. 
^  excellence  in  German^  John  Bartholomew. 

class  of  1884. 

!>r  exceUence  in  the  McUhemaHcs  of  Junior  Tear,  Charles  P.  Farquhar;  with 
honorable  mention  of  Edwin  M.  Hbrr,  and  William  W.  Nichols. 

class  of  188S. 

^r  exceUence  in  all  the  Studies  of  Freshman  Tear,  John  V.  Hanna;  with  honora- 
ble mention  of  Charles  D.  McCandliss. 

"^T  excdlence  in  German^  Locis  M.  Schmidt. 

^  excellence  in  Mathematics,  John  Y.  Hakna. 

^  excellence  in  Physics,  John  V.  Hanna. 

^  excellence  in  Chemistry,  James  J.  Morgan. 

^^  excdlence  in  MechaniccU  Drawing,  John  J.  Flather,  and  Sydney  A.  Reevk. 

^excellence  in  English  Composition — Ist  Prizes,  Grenville  F.  Allen,  Charles 
D.  MoCanduss;  2d  Prizes,  Robert  N.  Brace,  Wallace  S.  Clark,  John 
£.  Hill,  Louis  M.  Schmidt;  3d  Prizes,  Mekritt  M.  Clark,  John  J. 
Flather,  Irying  C.  Gladwin,  John  V.  Hanna. 
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CALENDAR. 


188t. 

13  Sept. 
20  Dec. 

Thursday, 
Thursday, 

First  Term  begins. 
,     First  Term  ends. 

1884. 

■    Winter  Vacation  of  three  w( 

lo  Jan. 
9  April, 
i6  April, 
24  June, 

24  June, 

25  June, 

Thursday, 

Wednesday, 

Wednesday. 

Tuesday, 

Tuesday. 

Wednesday, 

■     Second  Term  begins. 
Spring  Recess  begins. 
Spring  Recess  ends. 
Meeting  of  Appointing  Board. 
Anniversary. 
Commencement. 

26,  27,  28  June  \ 

Thursday,      } 
Friday,  Sat.,  f 

Examination  for  Admission. 
Summer  Vacation  of  twehre  n 

16, 17  Sept. 
18  Sept. 
18  Dec. 

Tues.,  Wedn., 

Thursday, 

Thursday, 

Examination  for  Admission. 
First  Term  begins. 
First  Term  ends. 

ABBREVIATIONS. 

s.  H. SheflSeld  Hall. 

N.  s.  H. North  Sheffield  Hall. 

TR. Treasury  Building. 

D. Durfee  College. 

F.  Farnam  College. 

K. East  Divinity  Hall. 

w. West  Divinity  Hall. 

p.  M. Peabody  Museum. 

A.  Absent  on  leave. 


In  the  buildings  belonging  to  the  Sheffield  Scientific  School,  tbe 
numbered  from  i  to  21  are  in  Sheffield  Hall ;  from  26  to  58  in  Norti 
Aeld  Hall. 


CORPORATION. 


PRESIDENT 

Rev.  NOAH  PORTER.  D.D..  LL.D. 

FELLOWS 

IS    Excellency  THOMAS  M.  WALLER,  M.A.,  New  London 
[s    Honor  GEORGE  G.  SUMNER,  Hartford 
:v.  THEODORE  D.  WOOLSEY.  D.D..  LL.D..  New  Haven 
IV.  GEORGE  J.  TILLOTSON.  M.A..  Wethersfield 
IV.  AMOS  S.  CHESEBROUGH.  M.A..  Durham 
:v.  MYRON  N.  MORRIS.  M.A.,  West  Hartford 
DN.  WILLIAM  M.  EVARTS.  LL.D..  New  York  City 
iiEF  Justice  MORRISON   R.  WAITE,  LL.D.,  Washington.  D.C. 
IV.  LAVALETTE   PERRIN,  D.D.,  Torrington 
IV.  SAMUEL  G.  WILLARD,  M.A.,  Colchester 
>N.  HENRY  B.  HARRISON,  M.A.,  New  Haven 
:v.  JOSEPH  W.  BACKUS.  M.A..  Plainville 
)n.  FREDERICK  J.  KINGSBURY.  M.A..  Waterbury 
;v.  NATHANIEL  J.  BURTON.  D.D..  Hartford 
:v.  CHARLES  RAY   PALMER.  M.A..  Bridgeport 
;v.  JOSEPH  H.  TWICHELL.  B.A..  Hartford 
>N.  WILLIAM  WALTER  PHELPS,  M.A..  New  York  City 
MASON  YOUNG.  M.A..  New  York  City 


secretary 

FRANKLIN  B.  DEXTER.  M.A. 

treasurer 
Y  C.  KINGSLEY,  M.A.  (5  tr.)    23  Hlllhouse  av. 


i 


GOVERNING   BOARD. 


APPOINTED   BV   THE  CORPORATION  OF   YALE  COLLEGE. 


President. 

\H   PORTER.  D.D.,  LL.D., 


(7  TR.)    31  Hillhouse  av« 


Ohairman  and  Bxeontlve  Officer. 

;  J.  BRUSH,  (3  s.  H.)    14  Trumbull  st. 

ProfeMors. 

ARRANGED   IK  THE  ORDER  OP  THEIR  GRADUATION. 


Engineering. 

R  S.  LYMAN. 

and  Astronomy,  Theoretical  and  Practical,  (39  N.  s.  H.)  88  Trumbull  St. 

Vi  D.  WHITNEY, 


tistics  and  French. 

:  J.  BRUSH, 
*'alogY. 

.  W.  JOHNSON. 

etical  and  Agricultural  Chemistry. 

VI  H.  BREWER. 

ulture  (Norton  Professor.) 

CLARK, 

tmatics, 

C.  EATON, 

y- 

3  R.  LOUNSBURY, 

sh, 

D.  ALLEN, 

tical  Chemistry  and  Metallurgy, 

N  E.  VERRILL. 

y  and  Geology. 

\.  SMITH. 

irative  Anatomy. 

Vt  G.  MIXTER. 
istry. 


(205  D.)    227  Church  st. 

(3  s.  H.)    14  Trumbull  st. 

(12  s.  H.)    54  Trumbull  st. 

(4  s.  H.)    246  Orange  st. 

(40  N.  s.  H.)    30  Trumbull  st. 

(41  N.  s.  H.)    70  Sachem  st. 

22  Lincoln  st. 

(i  s.  H.)    197  Temple  st. 

(13  p.  M.)    86  Whalley  a  v. 

(14  p.  M.)    78  Whalley  av. 

(8  s.  H.)    8  Trumbull  st. 


DUBOIS, 

niical  Engineering  {HiOQiS  Professor.)    (45  N.  s.  H.)  258  Bradley  st. 

W.  FARNAM, 

cal  Economy  and  History.  43  Hillhouse  av, 

L  H.  CHITTENDEN, 

<f/affca/  Chemistry,  {yi  S.  H,"^     '^1  Tt\3LToXi>a>\  ^N-. 


LECTURERS,    INSTRUCTORS   AND   ASSISTANTS. 


ADDITIONAL  TO  THE  GOVERNING  BOARD. 


■♦♦♦- 


ALBERT  S.  WHEELER. 
German, 

MARK  BAILEY, 
Elocution. 


Tremont  House. 


(i  50  F.)    200  Temple  st 

JOHN  H.  NIEMEYER.  Professor  in  Yale  School  of  Fine  Arts, 

Free  Hand  Drawing.  8  Art  School. 

FREDERICK  R.  HONEY. 

Descriptive  Geometry  and  Projection  Drawing,    (53  N.  s.  H.)  14  Lincoln  $t 

THOMAS  W.  MATHER. 


Kinematics  and  Machine  Design, 

ALLEN  B.  HOWE. 
Analytical  Chemistry, 

CHARLES  HILDEBRAND. 

Mathematics, 

SAMUEL  L.  PENFIELD. 

Mineralogy, 

WILLIAM  H.  TREADWELL,  Jr.. 

French, 

SAMUEL  E.  BARNEY, 
Civil  Engineering, 

ALTON  W.  LEIGHTON. 
Drawing, 

HAROLD  B.  NYE. 
Analytical  Chemistry, 

LOUIS  V.  PIRSSON, 
Analytical  Chemistry. 


(45  N.  s.  H.)    19  Warren  pU 

138  College  St 

747  State  St 

(2  P.  M.)    14  s.  H. 

IS  Whallcyar. 

609  Sute  St 

129  College  St 

91W. 

53  Prospect  fU 


JANITOR   OF  SHEFFIELD  HALL. 

ANTON  PFEIFER.  55  Lock  street. 


JANITOR  OF  NORTH    SHEFFIELD  HALL. 

GEORGE  W.  STODI>K^I>,^a'^^xi%^^\^%viw«« 


STUDENTa 


2» 


GRADUATE    STUDENTS 


irtholomew,  ph.b. 

Guyot  Dana,  b.a. 

Heber  Graves.  b.a. 

Wolcott  Lyman,  b.a. 

i  Burr  Osborne,  b.a. 

''alentine  Pirsson,  ph.b. 

Lucius  Penfield,  ph.b. 

Eugene  Smith,  ph.b.,  ) 
Univ.  of  Pa.  S 


Guilford 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  York  City 
Catskill,  N  Y, 

New  Haven 


n  Eld  red  Worcester,  a.b.  New  York  City, 


91  Olive  st^ 

24  Hillhouse  av. 

61  Grove  st» 

88  Trumbull  st. 

156  Crown  &t. 

4  Mansfield  st. 

14  s.  M. 

76  Howe  St. 

72  W.  D. 
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SENIOR   CLASS 


'Gustavo  Alfonso 
Elwood  Harvey  Allcutt 
Laurence  Vincent  Ben^t 
Edward  Blake 
Clarence  Russell  Britton 
Chauncey  Rea  Burr 
Albert  Park  Campbell 
Herbert  DeWitt  Carrin^ton 
William  Brainard  Coit 
Clifford  Laurence  Colton 
Louis  Edward  Cooper 
"George  Wyckoff  Cummins 
Charles  Percival  Farquhar 
Arthur  Bixby  Ferguson 
Davenport  Galbraith 
Morgan  Augustus  Guinoip 
Calvin  Linsley  Harrison 
John  Bell  Hatcher 
Samuel  Brown  Hawley 
Edwin  Musser  Herr 
James  Henry  Jennings 
Henry  Clay  Johnson 
Thomas  Crossley  Johnson 
Ed  son  Keith,  Jr. 
Duane  Judson  Kelsey 
Albert  Lucas 
James  Minor  Maghee 
Luther  James  Martin 
Seyton  Howard  Martin 
George  Edgar  Moulthrop 
William  Wallace  Nichols 
Albert  Anderson  Noye 
Herbert  Lincoln  Noyes 
Joseph  Powell,  Jr. 
Joseph  Warren  Rogers,  Jr. 
Walter  Allen  Sadd 
William  Godfrey  Sage 
Russell  Sargent 
Clarence  Wellington  Sheldon 
William  Tuttle  Shepard 
John  Prentice  Terry 
Chester  Thorne 
James  Henry  Warner 
Elmore  Abram  Willets 
Andrew  Lincoln  Winton 


ATew  York  City 
Kansas  City,  Mo. 
WashingUfk,  Z>.  C, 
New  Haven 
Cleveland,  O, 
Portland,  Me. 
New  Haven 
New  Haven 
New  London 
Canton 
Ansonia 
Vienna,  N,  J, 
York,  Pa. 
New  Haven 
Erie,  Pa. 
Washington,  D.  C. 
New  Haven 
Cooper,  Iowa 
Yonkers,  N.  K. 
Denver,  Col. 
Redding 
Rome,  Ga. 
New  Haven 
Chicago,  III. 
Killingwortk 
Philadelphia,  Pa. 
Evansville,  Ind. 
Norwich 
Clifton,  N.  Y. 
New  Haven 


36  Elm  St. 

xoiw. 

18  Trumbull  it 

107  w. 

36  Elm  it. 

X19W. 

28  York  sq. 

527  Chapel  sL 

36  Elm  it. 

65  Grove  st 

94  York  sq. 

94  York  sq. 

289  York  St 

30  Crown  St. 

36  Elm  St 

116  Crown  St 

94  Wooster  st 

12  Elm  st 

43  College  st 

289  York  st 

17  College  it. 

201  Chapel  st 

80  LaFayette  st 

36E!fflit 

266  York  st 

43  Collie  St. 

65  York  sq. 

36Z  Elm  St. 

71  *r 
253  North  Front  st 


Manitou  Springs,  Col. 
Buffalo,  N  K. 
New  Haven 
Towanda,  Pa. 
Scarborough,  N.  Y. 
South  Windsor 
Chicago,  III. 
New  Haven 
Brooklyn,  N.  Y. 
Bristol 

Brooklyn,  N.  Y. 
Millbrook,N.  Y. 
Steubenville,  O. 
Belmont,  N.  Y. 
Bridgeport 


289  York  st 

99  Wall  St. 

74  High  st 

43  College  St. 

73  Mansfield  st. 

159  Temple  St. 

65  York  sq. 

51  Elm  St. 

36  Elm  St 

17  College  St. 

121  Park  st 

loi  w. 

63  Prospect  St. 

43  College  It 

63  Prospect  It. 
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JUNIOR   CLASS 


Arthur  Bronson  Adams 

GrenviUe  French  Allen 

Philip  VanWyck  Anderson 

James  Arthur  Atwood 

John  Frank  Babcock 

Paul  Daily  Bernard 

Clarence  Blakeslee 

Robert  Neiil  Brace 

Fred  Spencer  Bullene 

Richard  Morton  Bushnell,  Jr. 

Merritt  Mead  Clark 

Wallace  Sherman  Clark 

Arthur  Chandler  Coates 

Arthur  Carrington  Cowles 

William  Ledlie  Culbert 

John  Joseph  Flather 

William  Holt  Gale 

Irving  Cook  Gladwin 

Jacob  Phillip  Good  hart 

Charles  Lord  Griffith 

John  Venable  Hanna 

John  Ethan  Hill 

David  Leavitt  Hough 

Percy  Jackson 

Edwin  Young  Judd 

Amos  William  Kimball 

Harry  D.  Kohn 

Ira  Lamb 

Percy  Lyford  Lang 

Charles  Pond  McAvoy 

Charles  Dickerman  McCandliss 

William  Adair  McDowell 

Daniel  William  Maher 

Daniel  Delevan  Mangam,  Jr. 

William  Edward  Martin 

Edwin  Alexander  Meredith 

Deane  Miller 

Herbert  Lincoln  Mitchell 

James  Jacob  Morgan 

William  Alpheus  Nettleton 

Truman  Handy  Newberry 

Isaac  Norris,  3d 

George  Washington  Norton,  Jr. 

Henry  Oliver 

John  Cunningham  Oliver 

Abbott  Chandler  Page 

Willis  LaFayette  Perkins 


New  Haven 
New  Haven 
Sing  Singt  N.  Y, 
fVauregan 
Elniira,  N,  Y, 
Brooklyn,  N.  Y, 
New  Haven 
Dobbs  Ferry,  N.  Y, 
Kansas  City,  Mo, 
Saybrook 
Bedford,  N.  Y. 
New  York  City 
Kansas  City,  Mo, 
Wallingford 
Brooklyn,  N,  K. 
Bridgeport 
New  York  City 
Sherburne,  N,  Y, 
New  Haven 
San  Francisco,  Cat. 
Kansas  City,  Mo, 
Mystic  Bridge 
Fort  IVayne,  Ind. 
Belleville,  N,  % 
Hartford 
Portland,  Oregon 
Chicago,  III. 
Franklin 
Waverly,N.  Y. 
Chicago,  III, 
Philadelphia,  Pa, 
Lexington,  Ky, 
New  Haven 
Sing  Sing,  N,  Y, 
A  lien  town.  Pa, 
Xenia,  O, 
New  Ruchelle,  N,  Y, 


lao  St.  John  st. 

197  Temple  st. 

68  w. 

43  College  St. 

36  Elm  St. 

68  w. 

316  George  st. 

57  w. 

36  Elm  St. 

225  Orange  st. 
177  Temple  st. 

226  George  st. 
36  Elm  St. 

136  College  St. 

57  w. 
295  York  St. 

324  Prospect  St. 

59  w. 

107  Court  St. 

36  Elm  St. 

58  w. 
314  York  St. 

59  w. 
203  York  St. 

86  w. 
43  College  St. 

63  w. 

157  Orange  st. 

43  Chapel  St. 

43  College  St. 

58  w. 

43  College  St. 

129  Spring  St. 

43  College  St. 

167  Temple  st. 

65  York  sq. 

226  George  st. 


New  Haven  52  Insurance  B'Id'g. 

New  Haven  470  Elm  st. 

Kansas  City,  Mo,  124  W. 

Detroit,  Mich,  43  College  st. 

Philadelphia,  Pa,  77  w. 

Louisville,  Ky.  124  w. 

Pittsburgh,  Pa,  106  w. 

Pittsburgh,  Pa,  106  w. 

Fair  Haven  SouvVv  (^>\\wwv^\"a.Q.  ^v. 

Portland,  Me,  vy^  X Q<^  ^"^^ 
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Royal  Watson  Pinney 

Daniel  Tuthill  Pratt 

Sidney  Armour  Reeve 

Willard  Crawford  Reid 

John  Rice 

Charles  Thomas  Richardson 

William  Todd  Ross 

Charles  Gideon  Rupert 

Frank  Elbert  Sands 

Louis  Milton  Schmidt 

James  Alward  Seymour 

Murray  Shipley,  Jr. 

Joseph  Godfrey  Snydacker 

Frank  Jerome  Stevens 

William  VanSchoonhoven  Thome 

Henry  Lee  Townsend 

Curtiss  Chauncey  Turner 

George  Elliot  Verrill 

Frederick  Brewster  Wheeler 

Henry  Howard  Whitehouse 

Willis  Stoughton  Williams 

Winslow  Tracy  Williams 

Edward  Simpson  Wilson 

Clarence  Henry  Wood 

Benjamin  Elizur  Wright 


Derby 

lt^  Temple  st. 

Elmira^  N,  Y, 

36  Elm  it 

Dayton,  0. 

59  Grove  it 

LakevilU 

74  High  $t 

Pottstown,  Pa, 

43  College  st 

Hortullsville,  N.  Y, 

43  College  st 

Belfast,  Me, 

60  w. 

New  Market,  Va, 

HI  Dwightst 

New  Haven 

119  Dwightst 

New  Britain 

59  Grove  st 

Auburn,  N,  Y, 

36  Elm  st 

Cincinnati,  0, 

109  Elm  st 

Chicago,  lU, 

63  w. 

New  Haven 

7  Woostcr  pi. 

New  York  City 

133  Q^lege  st 

New  York  City 

88  w. 

Omaha,  Nebr, 

60  w. 

New  Haven 

86  Whalley  ar. 

Monroe 

175  Temple  st 

Hartford 

167  Temple  st 

Minneapolis,  Minn. 

65  York  sq. 

Norwich 

71  W. 

New  York  City 

119W. 

Morristown,  N  y. 

43  College  st 

Cromwell 

91  w. 

Juniors,  72 
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FRESHMAN    CLASS 


l¥i11iam  Allender 
■Gilbert  Lincoln  Husted  Arnold 
William  Wallace  Atterbury 
Nathan  Edward  Ayer 
Silas  Warren  Bartlett 
Emii  Baumgarten 
Henry  William  Blake 
John  Marvin  Blakeley 
Howard  Cone  Bolton 
Percival  Ranney  Bolton 
Louis  Whitford  Bond 
Thomas  Stoddard  Bronson 
Harry  Lock  wood  Burns 
Lewis  Emerson  Cadweli 
Fred.  Eaton  Case 
Theodore  Newton  Case 
John  Chamberlain 
Lucian  Thorp  Chapman 
■George  Frederick  Cbnverse 
Frederick  William  Darlington 
Alexander  Harrison  Davis 
John  Edwin  Doane 
Joseph  Osterman  Dyer,  Jr. 
Ansel  Mills  Easton 
Charles  Francis  Emerson 
Harvey  Farrington 
Joseph  Essex  Fitzsimons 
Robert  Elder  Forster 
Charles  Albert  Fry 
Frederick  Abbot  Goodwin 
William  Washington  Gordon,  3d 
James  Eugene  Greenebaum 
Everett  Mason  Grimes 
Theodore  Newell  Haller 
Harry  Cloyd  Hamill 
David  Neil  Harper 
Frank  Sperry  Harrison 
Willis  Benjamin  Herr 
Jay  Russell  Hickox 
William  Brisbane  Hickox 
William  Barlow  Hill 
Abraham  Lincoln  Howes 
Marvin  D.  Hubbell 
William  Evelyn  Huichings 
Morison  Thomas  Hutchinson 
Abraham  Lincoln  Hyde 


New  London 
Stamford 
Detroit^  Mich, 
Bangor^  Me, 
New  Haven 
New  York  City 
New  Haven 
St,  Pauit  Minn, 
Cleveland^  O, 
Cleveland^  O, 
New  York  City 
New  Haven 
Milford 
New  Haven 
Detroit^  Mick, 
Hartford 
Kansas  City,  Mo, 
New  York  City 
New  Haven 
West  Ckester,  Pa, 
IVatertown 
Chicago,  III, 
Galveston,  Texas 
Millbrac,  Cal. 
Titusville,  Pa, 
Croton,  N  Y. 
Waterbury 
Harrisburg,  Pa, 
Westville 
Rutland,  Vt, 
Savannah,  Ga, 
Ckicago,  III, 
Oakland,  Cal, 
Seattle,  Wash,  Terr, 
Georgetown,  Col, 
Shippens burgh.  Pa, 
New  Haven 
Denver,  Col, 
South  Britain 
Litchfield 
Greenfield  Hill 
Black  Rock 
New  York  City 
Louisville,  Ky, 
Brooklyn,  N.  Y, 
New  Haven 


134  College  8t. 

607  Elm  St. 

55  Prospect  St. 

Church  St. 

675  Chapel  St. 

63  Prospect  St. 

Z49  Temple  st. 

251  Church  8t. 

55  w. 

55  w. 

61  w. 

684  Chapel  St. 

57  Prospect  St. 

106  Liberty  st. 

76  Mansfield  st. 

87  Trumbull  st. 

76  Mansfield  st. 

156  Grove  st. 

158  Olive  St. 

105  Wall  St. 

104  Wall  St. 

92  w. 

31  Trumbull  st. 

215  York  St. 

38  Elm  St. 

64  High  St. 

84  Dixwell  av. 

44  Elm  St. 

147  Bradley  st. 

82  Wall  St. 

Z15  Elm  St. 

no  Olive  St. 

161  Temple  st. 

76  Mansfield  st. 

161  Temple  st. 

287  York  St. 

18  Warren  st. 

287  York  St. 

270  Martin  st. 

128  High  St. 

17  College  St. 

63  Prospect  St. 

94  York  sq. 

163  Temple  st. 

165  Temple  st. 
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William  David  Johnson 

Henry  Bourne  Joy 

Thomas  Coggeshall  Knowles 

Harrie  Sheldon  Leonard 

Cornelius  Fay  Lynde 

Mahlon  Henry  Marl  in 

Frederick  Anderson  Marsh 

Conrad  Henry  Matthiessen 

Arthur  Meeker 

Edwin  Frank  Meyer 

George  Perkins  Miller 

Samuel  Everett  Oakes 

Henry  While  Patten 

George  Eusiis  Potts 

James  Frederick  Prentiss 

William  Acker  Rice 

Arthur  Jones  Richmond 

Samuel  Bostwick  Robbins 

Reginald  Ronalds 

Alexander  Holley  Rudd 

Henry  Rustin 

Emanuel  Frank  Selz 

Edwin  Coupland  Shaw 

Alfred  Edgar  Siviter 

Edward  Arthur  Smith 

George  Howard  Smith 

William  Sanders  Tevis 

John  Metcalfe  Thomas 

Louis  Denio  Tourtellot 

Calvert  Townlcy 

George  Pollok  Devereux  Townsend 

Thomas  Brodhead  VanBuren,  Jr. 

Henry  Hayes  Wadsworth 

James  Edward  Warnock 

John  Willard  Willard 

Charles  Willcox 

Rockwell  Amasa  Williams 

Robert  McKnight  Woods 


New  Haven 
Detroit^  Mick, 
San  Francisco^  Col, 
iVashington^  D,  C, 
Rock  Island,  III, 
New  Haven 
Kansas  City,  Mo, 
Cornwall,  N,  K. 
Chicago,  III, 
Ckicago,  III, 
Utica,  N  V, 
IVaskington,  D,  C, 
North  Haven 
Philadelphia,  Pa. 
Watertown,  Wise, 
St.  Paul^  Minn, 
Providence,  R,  I, 
Lakeville 
New  York  City 
Lakeville 
Omaha,  Nebr, 
Chicago,  III, 
Buffalo,  N,  Y, 
West  Stratford 
Middletown 
Canajoharie,  N,  Y, 
San  Francisco,  Col, 
New  York  City 
Utica.  N,  Y, 
Cincinnati,  O, 
Middletown 
Englewood,  N,  J, 
Glencoe,  Minn, 
Atlanta,  Ga, 
New  York  City 
Omaha,  Nebr, 
Canterbury 
New  Haven 


92  Rosette  SL 
72  High  St. 
161  Temple  st. 
8  Lock  St. 
237  Orange  81. 
178  Georges!. 
109  Wall  St. 
155  Elm  St. 
124  High  St. 
no  Olive  St. 
163  Temple  St. 
184  York  St. 
17  Woostcrpl. 
61  w. 
44  Elm  St. 
251  Church  su 
55  Trumbull  st. 
87  Trumbull  st- 
134  College  St. 
61  Grove  st. 
New  Haven  House 
no  Olive  St. 
63  Prospect  St. 
91  w. 
61  Prospect  St. 
167  Temple  st. 
44  Elm  St. 
134  College  St. 
124  High  St. 
192  York  St. 
252  Yorkst- 
55  Trumbull  st. 
Allingtown 
128  Yorksu 
109  Elm  St. 
163  Temple  St. 
104  Wall  St. 
210  George  st. 

Freshmen.  &4 


SPECIAL   STUDENTS    NOT   CANDIDATES    FOR  A    DEGREE. 


Louis  Ross  Alberger 
Francis  Lewis  Sperry 
James  Prior  Wood 


Buffalo,  N,  Y, 
Tallmadge,  O, 
West  Haven 


292  Ferry  st. 

146  College  St. 

a  Church  st. 

Special  Students,  3 
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SUMMARY. 


Graduates, 9 

Seniors, 45 

Juniors, 7* 

Freshmen, 84 

Special, 3 

Total. 213 


SHEFFIELD   SCIENTIFIC  SCHOOL. 


I. 

OBJECTS. 

The  Sheffield  Scientific  School  is  devoted  to  instruction 
1  researches  in  the  mathematical,  physical,  and  natural  sciences, 
-h  reference  to  the  promotion  and  diffusion  of  science,  and  also 
the  preparation  of  youn^  men  for  such  pursuits  as  require 
>ecial  proficiency  in  these  departments  of  learning.  It  is  one  of 
i  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 
,  and  art  schools,  having  its  separate  funds,  buildings,  teachers, 
i  regulations,  but  governed  by  the  Corporation  of  Yale  Col- 
re,  which  appoints  the  professors  and  confers  the  degrees.  It 
in  part,  analogous  to  the  academic  department,  or  classical  col- 
re,  and,  in  part,  to  the  professional  schools. 
The  instruction  is  intended  for  two  classes  of  students : — 
I.  Graduates  of  this  or  of  other  Colleges,  and  other  persons 
alified  for  advanced  or  special  scientific  study. 
n.  Undergraduates  who  desire  a  training  chiefly  mathematical 
d  scientific,  in  less  part  linguistic  and  literary,  for  higher  scien- 
c  studies,  or  for  various  other  occupations  to  which  such 
ining  is  suited. 

II. 


HISTORY  AND  ORGANIZATION. 

^he  School  was  commenced  in  1847.  In  1860,  a  convenient 
Iding  and  a  considerable  endowment  were  given  by  Joseph  E. 
'tlield,  Esq.,  of  New  Haven,  whose  name  at  the  repeated 
Uest  of  the  Corporation  of  Yale  College,  was  afterward 
^ched  to  the  foundation.  Mr.  Sheffield  afterward  frequently 
1^  munificently  increased  his  original  gifts. 
>n  1863,  by  an  act  of  the  Connecticut  Leg\al2kl\iTe^\\i<^  \i'd.\A»^^ 
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grant  for  the  promotion  of  scientific  education  (under  the  con- 
gressional enactment  of  July,  1862)  was  given  to  this  departmeot 
of  Yale  College.  Since  that  time,  and  especially  since  the  autumn 
of  1869,  numerous  liberal  gifts  have  been  received  from  the  citi- 
zens of  New  Haven,  and  from  other  gentlemen  in  Connecticut, 
New  York,  and  St.  Louis,  for  the  endowment  of  the  School,  and 
the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  State 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Gov- 
ernor, three  senior  Senators,  and  the  Secretary  of  the  State  Board 
of  Education:  and  this  Board,  with  the  Secretary  of  the  Scien- 
tific School,  is  also  the  Board  for  the  appointment  of  students  to 
hold  the  State  scholarships. 

The  Governing  Board  consists  of  the  President  of  Yale  Col- 
lege and  the  Professors  who  are  permanently  attached  to  the 
School.  There  are  several  other  instructors  associated  with  them, 
a  i)art  of  whom  are  connected  with  other  departments  of  the 
College. 

III. 

BUILDINGS  AND  APPARATUS. 

The  two  buildings  in  which  the  work  of  instruction  in  the 
Scientific  School  is  mainly  carried  on  are  called  Sheffield  Hall  and 
North  Sheffield  Hall;  but  instruction  in  Mineralogy,  Geology, 
and  Biology,  including  Zoology  and  Comparative  Anatomy,  is 
now  given  entirely  in  the  Peabody  Museum.  These  halls  con- 
tain a  large  number  of  recitation  and  lecture  rooms,  a  hall  for 
public  assemblies  and  lectures,  chemical  and  Metallurgical  labora- 
tories, ft  photographical  room,  an  astronomical  observatory, 
nuiseunis,  a  library  and  reading  room,  besides  studies  for  some  of 
the  professors,  where  their  private  technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ini;  to  the  School. 

1.  Laboratories  and  Apparatus  in  Chemistry,  Metalhirgy,  Physics,  Photograpbyi 

and  Zoology. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc. 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  JDjurious  insects,  etc. 

4.  Collections  in  Zoology. 
6.  Astronomical  Observatory,  with  an  equatorial  telescope  by  dark  and  Soosrf 

Cambridge,  a  meridian  circle,  etc. 
€.  A  CoJJection  of  Mechanicul  A.ppaTa\.\\%,  <»tx^\\.\3Xvci^  the  "  Collier  Cabinei." 
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Models  in  Architecture,  Geometrical  Drawiug,  Civil  EngineeriDg,  Topograph- 
ical EngineeriDg  aud  Mechanics;  diagrams  adapted  to  public  lectures; 
iDStruments  for  field  practice. 
Maps  and  Charts,  topograpliical,  hydrographical,  geological,  etc. 
be  herbarium  of  Professor  Brewer,  and  the  astronomical  instruments  of  Professor 
Lyman,  are  deposited  in  the  buildings.  Professor  Eaton's  herbarium,  near 
at  hand,  is  freely  accessible.  Students  hIso  have  access  to  the  various 
laboratories  and  collections  in  Natural  Science  in  the  Peabody  Museum. 

Students  are  also  admitted,  under  varying  conditions,  to  the 
'ollege  and  Society  libraries,  the  College  Reading  Room,  the 
chool  of  the  Fine  Arts,  and  the  Gymnasium. 

IV. 

THE  LIBRARY. 

The  special  technical  library  of  the  Scientific  School  consists  of 
l>out  five  thousand  volumes.  Included  in  this  is  the  "  Hillhouse 
Uthematical  Library  "  of  twenty-four  hundred  volumes,  collected 
iiring  a  long  series  of  years  by  Dr.  William  Hillhouse,  and  in 
•^70  purchased  and  presented  to  the  Institution  by  Mr.  Sheffield. 
^  catalogue  of  this  collection  forms  a  supplement  to  the  Annual 
^port  of  the  Governing  Board  for  1870.  All  the  prominent  sci- 
itific  journals  of  this  country  and  of  Europe,  together  with  the 
roceedings  of  foreign  academies,  and  scientific  societies,  can  be 
mnd  either  in  this  library  or  in.  the  College  Library  to  which 
udents  have  access. 

V. 

INSTRUCTION  FOR  GRADUATE  AND  SPECIAL 

STUDENTS. 

Persons  who  have  gone  through  undergraduate  courses  of  study 
ere  or  elsewhere,  mav  avail  themselves  of  the  facilities  of  the 
chool  for  more  special  professional  training  in  the  physical  sci- 
nces  and  their  applications,  gaining  in  one,  two,  or  three  years 
tie  degree  of  Bachelor  of  Philosophy,  or,  in  two  additional 
€ar8  of  Engineering  study,  that  of  Civil  Engineer,  or  of 
Dynamic  Engineer. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
^ey  may  become  candidates  for  the  degree  of  Doctor  op  Philos- 
^hy.  The  instruction  in  such  cases  will  be  adapted  to  the  par- 
^«ular  needs  and  capacities  of  each  student,  a\\4TXi^^\>^  ^otc\sv\\^\ 
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with  that  given  by  the  graduate  instructors  in  other  departments 
of  the  Univei*sity.  This  degree  is  conferred  upon  those  who,  hav- 
ing already  taken  a  Bachelor's  degree,  engage  as  students  iu  the 
Department  of  Philosophy  and  the  Arts  for  not  less  than  two 
years  in  assiduous  and  successful  study.  It  is  not  given  upon 
examination  to  those  whose  studies  are  pursued  elsewhere.  The 
requirements  for  it  will  in  some  cases  exact  of  the  student  more 
than  two  years  of  post-graduate  labor;  so,  especially,  wherever 
the  course  of  undergraduate  study  has  been,  as  in  the  Scientific 
School,  of  less  than  four  years.  The  candidate  must  pass  a  satis- 
factory final  examination,  and  present  a  thesis  giving  evidence  of 
high  attainment  in  the  branches  of  knowledge  to  which  he  has 
attended.  A  good  knowledge  of  Latin,  German  and  French  will 
be  required  in  all  cases,  unless  for  some  exceptional  reason,  the 
candidate  be  excused  by  the  Faculty.  The  graduating  fee  is 
ten  dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  as 
follows : 

Professor  Lyman,  in  the  use  of  meridional  and  other  astronom- 
ical instruments. 

Professor  DiBois,  in  the  principles  of  thermodynamics,  and 
utilization  of  heat  as  a  source  of  power. 

Professor  Brush,  in  the  analysis  and   determination  of  mineral 

species,  and  in  descriptive  mineralogy. 

Professor  Johnsox,  in  theoretical,  analytical,  and  agricultural 
chemistry. 

Professor  Bkewek,  in  agriculture  and  forest  culture,  in  the  use 
of  the  miscroscope,  and  in  physical  geography. 

I^rofossor  Clark,  in  definite  integrals,  differential  equations, 
analytical  mechanics,  the  theory  of  numerical  approximation,  with 
the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  with 
reference  to  both  flowering  and  ciyptogamous  plants. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Vereill,  and  Professor  Smith,  in  zodlogy  and  geol- 
ogy. 

Professor  Chittenden,  in  physiological  chemistry. 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter 
time,  to  graduate  students  who  do  not  desire  to  become  candi- 
dates for  a  degree. 
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Students  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 
lay  obtain  the  degree  of  Civil  or  of  Dynamic  Engineer  at  the 
id  of  two  academical  years,  by  pursuing  the  following  higher 
3ur8e  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will 
emprise — 

1.  Higher  Calculus.     Higher  Geometry.    Theory  of  Numerical  Operations. 

2.  Analytical  Mechanics.     Mechanics  applied  to  Engineering. 

3.  A  Course  of  Construction  and  Design.     Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc. 

This  course  will  occupy  one  year. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
ractice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
eport  of  the  results  of  an  examination  into  the  existing  condition 
f  some  special  line  of  constructive  art;  or  to  present  proper  evi- 
ence  that  he  has  had  actual  charge  in  the  field,  for  several 
loiiths,  of  construction  or  surveying  parties,  or  held  some  respon- 
ible  position  deemed  equivalent  to  this. 

An  elaborate  design  must  also  be  submitted  of  some  projected 
vork  of  construction,  bused  upon  exact  data  obtained  from  care- 
ul  surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
ite  calculations,  and  the  necessary  detailed  drawings,  and  accom- 
panied by  full  specifications  of  the  work  to  be  done,  and  the 
equirements  to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamec  Ejjgineer  will 
om  prise — 

1.  Higher  Calculus.     Higher  Geometry.     Theory  of  Numerical  Operations. 

2.  General  Principles  of  Dynamics  (Analytical  Mechanics),  including  special 

application  of  these  Principles  to  Dynamic  prohlems. 

3.  Construction  of  Machines.     Designs. 

4.  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
uch  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
ary  in  the  examination  of  engineering  works  and  manufacturing 
stablishments,  and  may  also  have  the  privilege  of  entering  upon 
professional  practice,  provided  it  is  done  with  the  knowledge  and 
lonsent  of  the  Professor  of  Dynamic  Engineering,  and  under  such 
lircumstances  as  shall  appear  to  him  to  be  favorable  to  profes- 
lional  progress. 
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An  elaborate  thesis  on  some  professional  subject,  with  an  orig- 
inal  design,  or  project,  accompanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students. — For  the  benefit  of  those  who,  being  fully 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  a  degree,  special  or  irregular  students  are  received 
in  most  of  the  departments  of  the  School :  not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportunities  are 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regular 
courses,  but  are  designed  to  aid  those  who,  having  received  a  suffi- 
cient preliminary  education  elsewhere,  desire  to  increase  their 
proficiency  in  special  branches. 


VI. 

HEQUIREMENTS  FOR  ADMISSION  AND  COURSES  OF 
INSTRUCTION  FOR  UNDERGRADUATE  STUDENTS. 

Terms  of  Admission. — Candidates  must  not  be  less  than  fifteen 
years  of  age,  and  must  bnng  satisfactory  testimonials  of  moral 
character  from  their  former  instructors  or  other  responsible  persons. 

For  admission  to  the  Freshman  Class  the  student  must  pass  a 

I 

thorough  examination  in  the  following  subjects: 

English — including  grammar,  spelling  and  composition.     In  gpnunmar,  Whitner'i 
Essentials  of  Knglish  Grammar,  or  an  equivalent. 

History  of  the  United  States. 

Giography. 

Latin — (1)  Simple  exercises  in  translating  Knglish  into  Latin.  (Smith's  "/V»^^ 
cippi  Latina"  Part  T,  is  named  as  indicating  the  nature  and  extent  of  tiii^ 
requirement,  and  an  acquaintance  witli  it  wilt  be  required  unless  a  satisfactory!^ 
substitute  is  offered).  (2)  Cfesar — six  books  of  the  Gallic  War,  or  their  equi^^ 
alent.  ( As  advantageous  substitutes  for  the  last  three  books  of  Caesar  may 
suggested  three  books  of  Yergil's  vEneid.  or  a  similar  amount  of  Ovid.) 

Arithmetic — Fundamental  Operations.  Least  Common  Multiple,  Greatest  Commo 
Divisor,  Common  and  Decimal  Fractions,  Denominate  Numbers,  indudiog 
Metric  System  of  Weiglits  and  Measures;    Percentages,  including  IntereB*^ 
Discount,  and  Commission ;    Proportion,  Extraction  of  the  Square  and  OA 
Roots. 
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Igdfra — Fundamental  Operations,  FractioDS,  Equations  of  the  First  Degree  with 
one  or  several  unknown  quantities;  Inequalities,  Ratio  and  Proportion,  Involu- 
tion, including  the  Binomial  Formula  for  an  entire  and  positive  Exponent; 
Evolution,  the  Reduction  of  Radicals,  Equations  of  the  Second  Degree,  Progres- 
sions, Permutations  and  Combinations,  the  Method  of  Indeterminate  Coefficients, 
Fundamental  Properties  of  Logarithms,  Compound  Interest. 
eometry — Plane,  Solid,  and  Spherical;   including  fundameotal  notions  of  Sym- 
metry, and  examples  of  Loci  and  Maxima  and  Minima  of  Plane  Figures. 
^gonometry — including  the  Analytical  Theory  of  the  Trigonometrical  Functions, 
and  the  usual  formulae ;  the  Construction  and  Use  of  Trigonometrical  Tables ; 
and  tho  Solution  of  Plane  Triangles ;  so  much,  for  example,  as  is  contained  in 
Newcomb's  Trigonometry  to  Art.  79,  or  in  Wheeler's  or  Richards's  or  Went- 
worth's  Plane  Trigonometry.     The  Logarithmic  and  Trigonometric  Tables  furn- 
ished at  the  Examination  will  be  Newcomb's  (Henry  Holt  &  Co.,  N'ew  York, 
1882). 

While  no  entrance  examination  is  held  in  the  History  of  England^  candidates  for 
mission  are  urgently  advised  to  make  themselves  as  familiar  as  possible  with 
at  subject;  a^  a  knowledge  of  it  is  essential  to  the  most  successful  prosecution 
some  of  the  studies  of  the  course. 

Candidates  will  be  allowed  the  option  of  passing  on  the  above- 
Eimed  subjects  in  two  successive  years.  In  such  cases  they  must 
resent  themselves  for  examination  at  the  June  examination  oi 
le  first  year  in  the  following  subjects  or  parts  of  subjects:  Hin- 
>rt/  of  the  United  States,  Geography^  Arithmetic,  Plane  Geometry, 
nd  Algebra  to  Quadratic  Equations. 

\\\  order  to  have  this  preliminary  examination  counted,  candi- 
ates  must  pass  satisfactorily  on  four  of  the  subjects  ;  and  notice 
f  the  intention  to  divide  the  examination  must  be  given  to  Pro- 
Bssor  (i.  J.  Brush,  Director  of  the  School,  on  or  before  June  15. 

l^or  preparation  in  Algebra,  Geometry,  and  Trigonometry,  the  recently  pub- 

'hed  text-books  of  Professor  N^ewcomb  (Henry  Holt  A  Co.,  New  York)  may, 

•thont  indicating  undue  preference,  be  especially  recommended.     And  to  the 

odidate  who  prepares  in  other  works,  they  may  serve  to  indicate  the  extent  and 

^^  of  attainments  expected  in  the  prescribed  topics.     Candidates  who  prepare 

^^io  Geometry  of  this  author,  may  for  the  present  omit  the  short  chapters  on 

'P8«,  Hyperbola,  and  Parabola ;  though  they  will  find  it  advantageous  to  study 
na. 

'^  his  preparation  in  Geometry  the  candidate  should,  as  far  as  practicable, 
*^  suitable  exercises  in  proving  simple  theorems  and  solving  simple  problems 
^iiinaelf.  It  is  important,  too,  that  he  should  be  accustomed  to  the  numerical 
'*Oiition  of  geometric  principles,  and  especially  to  the  prompt  recollection  and 
^r  the  elementary  formulse  of  mensuration.  In  Tbiqonometrt  he  should  be 
''^ised  in  applying  the  usual  formulae  to  a  variety  of  simple  reductions  and 
^^rorraations,  including  the  solution  of  trigonometrical  equations.  Readiness 
Accuracy  in  trigonometrical  calculations  are  also  of  prime  importance  to  the 
'^idate.    If  ^\ise  of  logarithms  is  postponed  \n\i\s  pt^^w^^Xwi  \S\ '^^yv^^- 
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nometry  is  taken  up  (which  is  by  do  meaoB  necessary  or  adviMble),  he  BbooM 
then  have  abundant  applications  of  them  to  all  forms  of  calculation  occurring  in 
ordinary  practice,  as  well  as  to  those  appearin^r  in  the  sK)lution  of  triangles 
Finally,  in  all  of  his  calculations,  he  should  study  the  art  of  neat  and  orderlr 
arrangement. 

In  Latin  the  student  should  have  such  continued  training  in  parsing  as  shall 
make  him  thoroughly  familiar  with  declensions  and  conjugations,  and  with  the 
leading  principles  of  Syntax.  To  secure  these  results  more  effectually,  the 
requirement  has  been  adopted  of  simple  exercises  in  translating  Eogliah  into 
Latin.  As  this  course  of  exercises  is  designed  solely  as  a  preparation  for  retd> 
ing,  it  should  be  l)egun  at  the  earliest  stage  of  Fjatin  study.  A.  very  large  proper* 
tion  of  the  deficiencies  in  the  Latin  examination  for  several  years  past-  has  been 
due  to  the  neglect  of  the  suggestions  of  this  paragraph,  and  to  the  attempt  to  reed 
a  Latin  author  with  totally  inadequate  grammatical  preparation. 

The  examinations  for  admission  in  1884  take  place  at  North 
Sheffield  Hall,  on  Thursday,  Friday,  and  Saturday,  June  26,  27, 
28  (beginning  at  9  a.  m.  on  Thursday) ;  and  on  Tuesday  and 
Wednesday,  September  16,  17  (beginning  at  0  a.  m.  on  Tuesday). 
Opportunities  for  private  examinations  may,  in  exceptional  cases, 
be  given  at  other  times. 

In  1884  examinations  (for  the  Freshman  Class  only)  will  also 
be  held  in  Andover,  Mass.,  in  Chicago,  in  Cincinnati,  in  St.  Louis, 
and  in  San  Francisco  (beginning  on  Thursday,  June  26,  at  9  A.M.), 
at  places  to  be  announced  in  local  newspapers  of  the  day  previoas. 
Candidates  who  propose  to  be  present  are  requested  to  send  their 
names  to  Professor  G.  J.  Brush,  Director  of  the  School,  before 
June  15.  A  fee  of  five  dollars  will  be  charged  for  admission  to 
the  examinations  outside  of  New  Haven. 

Candidates  for  advanced  standing  in  the  undergraduate  classes 
are  examined,  in  addition  to  the  preparatory  studies,  in  those 
already  pnrsued  by  the  class  they  wish  to  enter.  No  one  can  be 
admitted  as  :i  candidate  for  a  degree,  later  than  at  the  beginning 
of  the  Senior  veiir. 

CouRSKs  OF  Instrvctiox,  occnpying  three  years,  are  arranged 
to  suit  the  requirements  of  various  classes  of  students.  The  first 
year's  work  is  the  same  for  all ;  for  the  last  two  years  the  instruc- 
tion is  chiefly  arranged  in  special  courses. 

The  8])('cial  conrses  most  distinctly  marked  out  are  the  fol- 
low in<jc  : 

(a.)  In  Cheniirftrv:  {h)  In  Civil  Kugineering; 

(r.)  In  Dynamical  (or  Mechanical)  Kugineering; 

(d.)  In  Agrioulture;  (c)  In  Natural  History; 

{/.)  In  Biology  preparatory  lo  MeA\c^\  Swvdv  \ 

(jSf.)  In  studies  preparatory  lo  ^V\mT\?;  ivv\^  VV^V«\\\\T^p3  \ 

(h.)  In  select  studies  pTepaTaU>Ty  Xo  oVX\^t  Vx^XviX  9}ca^\^%K 
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The  arrangement  of  the  studies  is  indicated  in  the  annexed 
-«cheme. 

FRESHMAN    YEAR— INTRODUCTORY   TO    ALL  THE    COURSES: 

First  Tebm — German — Whitney's  Grammar  and  Reader.  Eiiglish — Louns- 
l>ur7's  History  of  the  English  Language ;  Exercises  in  composition.  McUhemaU 
4c8 — Spherical  Trigonometry  (Newcomb's);  Plane  Analytical  Geometry.  Physics — 
^Recitations,  with  experimental  lectures.  Chemisiry — Recitations  and  Laboratory 
practice.  -  Elementary  Drawing — Practical  Lessons  in  the  Art  School. 

Second  Term — Language^  Physics  and  Chemistry — as  stated  above.  Mathe- 
matics — Plane  Analytical  Geometry,  continued.  Physical  Geography — Lectures. 
Botany — Gray's  Lessons,  with  Lectures.  Drawing — Isometric  Drawing,  with 
application  to  drawing  from  models  and  structures  by  measurement.  Shading 
And  tinting.  Principles  of  orthographic  projection.  Reading  of  working  draw- 
ings and  isometric  construction  of  objects  from  their  orthographic  projections. 
Sections. 

For  the  Junior  and  Senior  year  the  students  select  for  them- 
selves one  of  the  following  courses  : 

(a.)  IN    CHEMISTRY : 

JCNIOH   YEAR: 

First  Term — Theoretical  Chemistry — Lectures  and  Recitations.  Qualitative 
Analysis  —  Fresenius's.  Laboratory  Practice.  Blowpipe  Analysis.  German, 
French. 

Second  Tbrh — Theoretical  Chemistry^-conimuQ^.  Laboratory  Practice— (^nhu- 
titative  Analysis  and  experimental  work  in  Organic  Chemistry.  Mineralogy — 
Blowpipe  Analysis  and  determination  of  species.     Lectures.     French.    German. 

SENIOR  tear: 

First  Term — Organic  Chemistry — Lectures  and  Recitations.  Agricultural 
Cheynistry — Recitations  (optional).  Laboratory  Practice — Volumetric  and  Min- 
eral Analysis.     Geology — Dana's.     Zqplogy — Lectures.     French. 

Second  Term — Organic  C^emw^ry— continued.  Laboratory  Practice — Analy- 
sis of  Minerals  and  Technical  Products.  Assaying  (optional).  Geology — Dana's 
Manual.     Mineralogy  (optional).     French. 

(b.)  IN  CIVIL  ENGINEERING: 

JUNIOR   YEAR: 

First  Teh^— Mathematics — Analytical  Geometry  of  Three  Dimensions ;  Ele- 
ments of  the  Theory  of  Functions ;  Differential  Calculus.  Surveying — Field  Ope- 
rations.    Drawing — Descriptive  Geometry,  begun.     German.     French. 

Second  Term — Mathematics — Integral  Calculus;  Rational  Mechanics.  Draw- 
ing— Descriptive  Geometry,  concluded  ;  Topographical.  Surveying — Topograph- 
ical.    German.     Fench. 
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SENIOR  tear: 

First  Term — Field  Engijieering — Laying  out  Curves.  Location  of  line  of  Rail- 
road«  with  calculatious  of  Excavation  and  Embankment.  Hencka's  Field  Book 
for  Railroad  Engineers.  Searlea's  Field  Engineering.  Civil  Engineering — ^Resist- 
ance of  Materials.  Bridges  and  Roofs,  begun.  Stone  Cutting,  with  Graphical 
Problems.  Geology — Dana's.  Mineralogy — Blowpipe  Analysis  and  Determinative 
Mineralogy.     French. 

Second  Term — CHril  Engineering — Bridges  and  Roofs.  Building  Materials. 
Stability  of  Arches  and  Walls.  Mahan's  Civil  Engineering.  Dynamics — Princi- 
ples of  Mechanism.  Steam  Engine.  Eydraulics — Hydraulics  and  Hydraulic 
Motors.  Drawing — Graphical  Statics.  Astronomy — Loomls's  Astronomy  with 
practical  problems.    Mineralogy — continued.     Geology — Dynamic.     FVeach. 


(c.)  IN  DYNAMIC  ENGINEERING: 

JUNIOR  TEAR: 

First  Term — Mathematics — Analytical  Geometry  of  Three  Dimensions;  Kle- 
ments  of  the  Theory  of  Functions ;  Differential  Calculus.  Surveying — Field  Prac- 
tice.    I>rawiruj — Descriptive  Geometry,  beg^n.     German,     French. 

Second  Term — Mathematics — Integral  Calculus ;  Rational  Mechanics.  Kinemat- 
ics— General  Theory  of  Motion  and  Principles  of  Mechanism ;  Elementary  Com* 
binations  of  Pure  Mechanism  ;  Pulleys  and  Belts ;  Gearing  and  forms  of  teeth  for 
Wheels;  Parallel  Motions.  Drawing — Descriptive  Greometry,  concluded.  G<f' 
man.     F-ench. 

SENIOR  year: 

First  Term — Statics — Application  of  the  Principles  of  Statics  to  Rigid  Bodi«e: 
Elasticity  and  Strength  of  Materials;  Forms  of  Uniform  Strength;  Stability©^ 
Structures ;  Construction  of  Roof  Trusses.  Girders,  and  Iron  Bridges.    Mof^^ 
Drawing — Bolts  and  Nuts;   Riveting;  Journals.  Axles,  Shafts,  Couplings,  Pillo^ 
Blocks;    Shafl-haugers,    Pulleys;    Connecting   Rods   and   Cranks;    Cross-hwd* ; 
Pipe  connections;  Valves;  Steam  Cylinders,  Stuffing  Boxes,  Glands,  etc.    Shop 
Visits.     Blowpipe  Analysis.     French. 

Second  Term — IfydrosUi tics  and  Hydrodynamics — Equilibrium  and  Pressure  (>* 
fluids ;  Hydrometers,  Manometers,  Gauges,  etc. ;  Water  Pressure  Engines  an^^ 
Water  Wheels;  Construction  of  Water  Reservoirs  and  Conduits:  Measurement c^* 
Water  Supply ;  Discbarge  of  Pipes.  Th^rrmodynamics — General  prindplefl  <^ 
Heal  oraployod  as  a  source  of  power ;  Theory  of  the  Steam  Engine ;  Hot  A»  ^ 
Engines;  Gas  Engines.  Machine  Designing — Proportioning  of  Machine  Part^* 
continued.  Designing  of  Hoisting  Engines;  Shearing  and  Pumping  Bngin^^  ' 
Complete  working  drawings  for  a  high  speed  Steam  Engine.  Shop  VTalti  ai»^* 
Reports.     Metallurgy. 
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(d.)  IN  AGRICULTURE: 

JUNIOR  YEAR: 

First  Term — Theoretical  Chemistry-— LoQinie^  and  Recitations.  Qualitative 
AncUysie — Freseniiis's.   Laboratory  Practice.   Blowpipe  Analysis.   German.   French. 

Second  Term — Theoretical.  Chemistry — continued.  Laboratory  Practice — Qiian- 
titative  Analysis.  Mineralogy — Blowpipe  Analysis  and  Determination  of  Species. 
Physiology — Huxley's.     Botany.    French.     German. 

SENIOR  year: 

First  Term — Agriculture — Cultivation  of  the  Staple  Crops  of  the  Northern 
States.  Tree  Planting  and  Forestry.  Agriadtwrai  Chemistry — Johnson's.  Organic 
Chemistry — Lectures  and  Recitations.  Geology — Dana's.  Botany.  Zoology, 
English.     French. 

Second  Term — Agriculture — Laws  of  Heredity  and  Principles  of  Breeding; 
Lectures.  Geology — Dana's.  Rural  Economy — Systems  of  Husbandry.  Agricult- 
ural Cftetnistry — Johnson's.  Organic  Chemistry — continued.  Geology — Dana's. 
Zoology.     Botany.     Microscopy.    English,    French. 

(e.)  IN  NATURAL  HISTORY: 

(Kither  Geology,  Mineralogy,  Zoology,  or  Botany,  may  be  made  the  principal 
study,  some  attention  in  each  case  being  directed  to  the  other  three  branches  of 
Natural  History.) 

JUNIOR  year: 

First  Term — Theoretical  Chemistry — Lectures  and  Recitations.  Qualitative 
-^ruz/y^tf— Fresenius's ;  Laboratory  Practice ;  Recitations.  Mineralogy — Blowpipe 
Analysis  and  Determinative  Mineralogy.  Botany — Gray's  Manual;  Laboratory 
f*r»ctice.     German.    French. 

Second  Term — Zoology — Laboratory  Practice;  Recitations;  Excursions  (land 
and.  marine).  Botany — Laboratory  Practice ;  Excursions.  Physiology — Huxley's. 
^tnercUogy — continued.     Physical  Geography.     German.     French, 

SENIOR   YEAR: 

^'iRST  Term — Geology — Dana's;  Kxcursions.  Zoology — Laboratory  Practice; 
^^^tures;  Recitations;  Excursions.  Botany — Herbarium  Studies;  Gray's  Text- 
^^^k;  Excursions.     French. 

^BCOND  Term — Geology — Dana's.     Anatomy  of  Vertebrates — Huxley's.     Zoology 
~***boratory   Practice;    Recitations;    Lectures.      Botany — Herbarium    Studios, 
•specially  in  the  Cryptogamous  Orders  ;  Botanical  Literature ;  Essays  in  Descrip- 
«ve  Botany.     Meteorology.    French. 
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Besides  the  regular  courses  or  recitations  and  lectures  on  structural  and  syste- 
matic Zoology  and  Botany,  and  on  special  subjects,  studentp  are  taught  to  prepare, 
arrange,  and  identify  collections,  to  make  dissections,  to  pursue  original  investiga- 
tions, and  to  describe  genera  and  species  in  the  language  of  science.  For  these 
purposes,  large  collections  in  Zoology  and  Pals^ntology  belonging  to  the  College 
are  available,  as  are  also  the  private  botanical  collections  of  Professor  Eaton. 

(f.)  IN  BIOLOGY  PREPARATORY  TO  MEDICAL  STUDIES: 

JUNIOR  YEAR: 

First  Teru— Theoretical  Chemistry — Lectures  and  Recitations.  QualitaHvt 
Analysis — Fresonius's;  Laboratory  Practice ;  Recitations.  MinercUo^y — Blowpipe 
Analysis  and  Determinative  Mineralogy.     German.    French. 

Second  Term — Anatomy  and  Histology — Laboratory  FYactice,  Lectures  and 
Recitations.  Physiology — Huxley's;  Practical  Exercises.  Embryology — Lectures. 
Theoretical  Chemistry — continued.  J/inera^y— continued.  Botany — Lectures; 
Practical  Exercises  in  Phenogamous  Plants ;  Excursions.     German,    Prenck. 

senior  year: 

First  Term — Physiological  Chemistry — Recitations,  Laboratory  Practice  and 
Lectures.  Organic  Chemistry — Lectures  and  Recitations.  Zoology — Lectures. 
Botany — Practical  Exercises.    Lectures  and  Excursions.    6%o&vy— Dana's  Manual. 

French. 

Second  Term — Physiological  Cfiemistry — continued.  Eiqoerimental  Tbxicology. 
Geology — Dana's  Manual.  Zoology —  Lectures.  Sanitary  Science — Lectures. 
Laws  of  Heredity  and  Breeding — Lectures.     French. 

(g.)  IX  STUDIES  PREPARATORY  TO  MINING  AND  METALLURGY: 

Young  men  desiring  to  become  Mining  Engineers  can  pursue  the  regular  course 
in  Civil  or  Mechanical  Engineering,  and  at  its  close  can  spend  a  fourth  year  in  the 
study  of  metallurgical  chemistry,  mineralogy,  etc. 

(h.)  IN  THE  SELECT  STUDIES  PREPARATORY  TO  OTHER 

HIGHER  STUDIES: 

JUNIOR  year: 

First  Term — Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy' 
Physical  Geography — Guyot;  Lectures.  English — Early  English.  History'" 
Bright's  History  of  Kngland.     French.     German. 

Second  Term — Mineralogy — Lectures.  Astronomy.  Botany — Lectures;  Excur- 
sions; Laboratory  Practice.  English — Chaucer,  Bacon,  ShaWspere.  Hittory^ 
Briglit's  History,  continued:  History  of  the  United  States.     Qtrman.    DrmA. 
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SENIOB  tear: 

First  Term — Geology — Recitations  and  Excursions.  Zoology — Lectures  and 
Excursions.  lAnguistics — ^Whitney's  Life  and  Growth  of  Language.  English — 
Shakspere.     ConstihUioncU  Law  of  the  United  States.    French, 

Second  Term — Geology — continued.  Meteorology— Lecinre^  Sanitary  Science 
— Lectures.  Political  Economy — Recitations  and  Lectures.  English — Shakspere, 
Milton,  Dryden,  Pope,  Gray,  and  later  authors.    French. 

£xercises  in  English  Composition  are  required  during  the  entire 
course  from  all  the  students.  The  preparation  of  graduating  the- 
ses is  among  the  duties  of  Senior  Year. 

Lectures  on  Military  Science  and  Tactics  are  annually  given  by 
General  Abbott,  and  other  officers  of  the  Engineer  Corps  of  the 
United  Slates  Army. 

Drawing. — The  course  in  drawing  extends  through  the  three 
years.  During  the  first  term  of  Freshman  year,  the  students 
practice  free-hand  drawing  at  the  Art  School  building,  under  the 
direction  of  Professor  Niemeyer,  of  the  Yale  School  of  the  Fine 
Arts.  After  the  completion  of  the  couree  in  free-hand  drawing, 
instniction  is  given  by  Mr.  F.  R.  Honey,  during  the  second  term 
in  the  elementary  principles  of  instrumental  drawing,  embracing 
Elementary  projection  drawing,  Isometric  drawing,  and  Descrip- 
tive Geometry  as  far  as  warped  Surfaces.  This  course  is  obliga- 
tory upon  all. 

During  the  Junior  and  Senior  years,  instruction  in  drawing  is 
obligatory  only  on  the  students  in  Civil  and  Mathematical  Engi- 
neering. In  the  former  year  the  system  of  instruction  embraces 
shades  and  shadows,  tinting,  perspective,  and  warped  surfaces. 
By  this  method  all  the  problems  in  Descriptive  Geometry  are 
required  to  be  worked  out  on  the  drawing-board  instead  of  the 
black-board.  The  course  extends  through  the  entire  year,  and  is 
under  the  direction  of  Mr.  Honey. 

In  Senior  year,  students  are  required  to  apply  the  principles  of 
drawing  already  obtained  to  works  r>f  construction,  under  the 
general  supervision  of  the  Professors  of  Civil  and  of  Dynamic 
Engineering. 

VII. 

METHODS  OF  INSTRUCTION. 

The  instruction  of  this  institution  is  given  chiefly  in  small  class- 
rooms, in  connection  with  recitations  and  by  familiar  lectures, 
illustrated   by  the  apparatus   at  the  comm2^^d  oi  \X\^  N^\\Qs\a. 
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teachers.     In  many  studies  weekly  excursions  are  made  for  the 
purpose  of  collecting  specimens  and  examining  natural  pbeiiomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  hours 
daily  in  well-appointed  laboratories,  under  the  direct  superin- 
tendence of  the  instructors,  and  are  guided  through  systematic 
courses  of  quantitative  and  qualitative  analysis,  assaying,  and  the 
blow-pipe  determination  of  minerals  and  ores. 

In  the  course  in  Biology,  instruction  in  Comparative  Auatomy 
and  Histology  is  given  in  the  laboratory  five  or  six  mornings 
each  week ;  the  student  working  out  for  himself,  by  dissection 
and  the  examination  of  preparations,  the  anatomy  of  several 
types  of  animals,  and  making  a  large  part  of  the  microscopical 
preparations  used  in  the  study  of  the  different  tissues.  In  Physio- 
logical Chemistry  the  student  works  four  houi*s  daily  in  the  study 
of  the  chemical  processes  of  the  body  and  in  the  preparatioi)  and 
examination  of  the  more  important  proximate  principles;  thus, 
under  the  head  of  nutrition  the  various  digestive  processes  are 
suggestively  studied,  artificial  digestions  are  made,  the  products 
are  separated  and  examined,  while  their  physiological  functions 
are  demonstrated  by  experiments  on  animals.  Special  atteutiou 
is  also  paid  to  the  micro-chemistry  of  the  various  tissues.  Stu- 
dents are  likewise  trained  in  qualitative  and  quantitative  analysis 
of  urine,  both  in  health  and  disease,  not  alone  for  the  practical 
results  to  be  obtained,  but  especially  for  the  means  which  it 
aft'ords  of  studying  the  metabolic  changes  of  the  body.  Toxicol- 
ogy is  taught  by  experiments  on  animals;  the  absorption  and 
elimination  of  poisons,  together  with  other  points  of  physiological 
value,  being  demonstrated  by  chemical  analysis  of  tissues  and 
secretions.  In  each  of  these  subjects  laboratory  instruction  is 
supplemented  by  recitations  and  lectures. 

In  Botany,  during  the  summer  of  Junior  year,  exercises  io 
analyzing  and  identifying  plants  occur  two  or  three  times  a  week, 
followed  by  practice  in  writing  characters  and  descriptions  of 
plants  from  living  specimens.  Students  are  shown  also  the  best 
methods  of  collecting  and  preserving  for  future  study,  specimens 
of  Flowering  Plants,  Ferns,  Mosses,  Algaj,  etc.  In  the  autumD 
term  of  Senior  year  the  work  of  the  summer  is  continued.  Stu- 
dents are  encouraged  to  pursue  special  lines  of  Botanical  iovesti- 
gation,  and  varied  assistance  is  rendered  them  according  to  their 
needs.  The  final  examination  is  intended  to  show  what  they 
have  iearned,  and  the  co\\ec\>\ot\^  \.\\^'^  l\«Lve  made  are  considered 
to  be  oi  minor  importance. 
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In  Zoology  excursions  are  made  during  the  Summer  term  of 
nior  and  Fall  term  of  Senior  year,  in  company  with  the 
.tructors,  for  the  purpose  of  observing  the  habits  and  making 
lections  of  marine,  fresh-water,  and  terrestrial  animals  of  all 
8ses.  Each  student  is  required  to  prepare  and  present  for 
iniination  a  collection  containing  a  specified  number  of  species, 
d  illustrating  the  various  classes  of  animals.  He  must  also  be 
le  to  pass  an  examination  upon  his  collection,  at  least  to  the 
tent  of  explaining  the  classes  and  ordera  illustrated,  and  show- 
r  why  particular  specimens  belong  to  the  respective  classes. 
In  Geology  excursions  are  made  for  the  purpose  of  examining 
Dlogial  phenomena  and  making  special  collections  of  rocks  and 
tierals.  Each  student  is  required  to  pass  a  satisfactory  exam- 
ition  on  his  collection  at  the  end  of  the  first  term  of  Senior 
ar. 

In  Civil  Engineering  the  students,  besides  attending  on  Class 
imitations  and  lectures,  pursue  a  systematic  course  of  exercises 
the  different  branches  of  Geometrical  Drawing  and  Graphical 
a-tics,  and  in  the  application  of  the  principles  of  drawing  to 
>rks  of  construction ;  and  have  good  practice  in  the  operations 
Surveying  and  Field  Engineering — acquiring  facility  in  the 
B  and  adjustment  of  Surveying  and  Engineering  Instruments. 
Topographical  Surveying  they  are  instructed  in  the  use  of  the 
ane  Table  for  topographical  work,  and  are  required  to  prepare 
letailed  chart  of  the  ground  surveyed — exhibiting  the  contour 
es  and  all  its  topographical  features.  Numerous  problems  of 
mputation,  and  graphical  exercises,  are  included  in  the  Course 
Construction  pursued  in  the  Senior  year.  A  course  of  Blow- 
pe  Analysis  is  also  taken  by  the  Senior  Class,  that  a  more  thor- 
gh  knowledge  may  be  gained  of  minerals  and  building  stones. 
In  Dynamic  Engineering  the  method  of  instruction  is  by  reci- 
tion  and  lectures,  supplemented  by  work  in  tl\p  drawing  room, 
^  shop  visits,  and  visits  of  inspection  in  and  out  of  the  city,  and 
^  tests  with  the  indicator  and  dynamometer.  The  lectures  are 
^strated  by  models,  by  large  cartoons  adapted  for  the  purpose, 
'd  by  the  complete  collection  of  working  drawings  of  the  Nov- 
^y  Iron  Works,  owned  by  the  School.  In  the  drawing  room, 
'tailed  working  drawings  of  various  machines  are  made.  A 
-n%ral  sketch  of  the  proposed  machine  is  given  and  complete 
-tailed  drawings  are  required,  in  proper  shape  for  the  pattern- 
^ker  or  machinist.     The  student  is  taugVil  t\i^  \i^^V  Y^^qJCvj^.^ 
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aod  his  judgment  is  trained  in  choosing  relative  proportions. 
The  student  is  required  to  describe  the  steps  to  be  followed  in 
building  the  machine,  and  to  make  as  nearly  as  possible  an  esti- 
mate of  its  cost.  Pattern,  foundry,  blacksmithing  and  madiiDe 
work  are  studied  in  detail.  In  the  visits,  machinery  and  pro- 
cesses are  critically  examined  in  detail,  and  sketches  of  important 
machines  with  written  descriptions  are  required. 

In  addition  to  the  above,  a  course  of  lectures  is  given  every 
winter  by  the  professors  of  the  schools  and  others,  on  topics  of 
popular  interest. 

VIII. 

TUITION    CHARGES. 

The  charge  for  tuition  for  undergraduate  students  is  llSOper 
year,  payable,  155  at  the  beginning  of  the  first  and  of  the  second 
term,  and  $40  at  the  middle  of  the  second  term.  The  student  in 
the  Chemical  course  has  an  additional  charge  of  $70  per  annum 
for  chemicals  and  use  of  apparatus.  He  also  supplies  himself  at 
his  own  expense  with  gas,  flasks,  crucibles,  etc.,  the  cost  of  which 
should  not  exceed  $10  per  term.  A  fee  of  $5  is  charged  members 
of  the  Freshman  Class  for  chemicals  and  materials  used  in  tbeir 
laboratory  practice,  and  the  same  fee  is  I'cquired  from  all  (except 
Chemical  students)  who  take  the  practical  exercises  in  Blow-pip« 
Analysis  and  Determinative  Mineralogy.  A  fee  of  $5  a  term  will 
also  be  charged  to  the  students  in  the  Zoological  laboratory,  for 
materials  and  use  of  instruments.  An  additional  charge  of  1^  i^ 
annually  made  to  each  student  for  the  use  of  the  College  Reading 
Room  and  Gymnasium. 

For  graduate  students  the  charge  for  tuition  of  $100  per  year. 

IX. 

•       CHURCH   SITTINGS. 

Free  sittings  for  students  in  this  department  of  Yale  College 
are  provided  as  follows:  in  the  Center  Church  (Congr.) ;  intb^ 
Trinity  (Episc.) ;  and  in  the  First  Methodist  Church. 

Those  who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  letf» 
in  the  churches  above  mentioned,  or  in  any  other  church  of  ^1 
denomination,  will  be  aided  on  application  to  the  Secretary  ©* 
the  School. 

Sittings  in  tLe  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  studenlB  oi  t\\\&  (\^^2^T\.m^Tv\., 
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DEGREES. 

Students  of  this  department,  on  the  recommendation  of  the 
overning  Board,  are  admitted  by  the  Corporation  of  Yale  Col- 
ge  to  the  following  degrees.     They  are  thus  conferred : 

1.  Bachelor  of  Philosophy:  on  those  who  complete  any  of 
le  three-years  courses  of  study,  passing  all  the  examinations  in 
satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including 
le  fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is 
0;  unless  the  person  taking  the  degree  is  also  an  academical 
*aduate,  when  it  is  but  |6. 

2.  Civil  Engineer  and  Dynamical  Engineer:  The  require- 
ents  for  these  degrees  are  stated  on  page  19. 

8.  Doctor  op  Philosophy  :  The  requirements  for  this  degree 
e  stated  on  page  1 1, 

XI. 

TERMS  AND   VACATIONS. 

The  next  academic  year  begins  Thursday,  September  18,  1884. 
he  first  term  begins  twelve  weeks  from  Commencement-day  and 
>ntinues  thirteen  weeks :  the  second  term  begins  regularly  on 
le  first  Thursday  in  January  and  continues  until  Comnience- 
ent-day,  with  a  spring  recess — usually  of  eight  days — including 
aster.     (See  Calendar,  p.  2.) 

XII. 

NyoUNCEMENT  IN  RESPECT  TO  STATE  STUDENTS. 

The  scholarships  established  in  tiiis  School  in  consequence  of 
^c  bestowal  upon  it  of  the  Congressional  grants  are  designed  to 
^<i  young  men  who  are  in  need  of  pecuniary  assistance  in  fitting 
^emselves  for  agncultural  and  mechanical  pursuits  of  life.  All 
Pplicants  must  be  citizens  of  Connecticut.  In  case  there  are 
^ore  applicants  than  vacancies,  candidates  will  be  preferred  who 
^ve  lost  a  parent  in  the  military  or  naval  service  of  the  United 
^ates,  and  next  to  these  such  as  are  most  in  need  of  pecuniary 
^Bistance;  and  the  appointments  will  be  dlaUVbwX,^^  ^^  ^^\  ^'^ 
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practicable  among  the  several  counties  in   proportion   to  tWu 
population^    The  appointing  Board  for  the  current  year,  conaist- 
ing  of  the  Board  of  Visitors  of  the  State  and  the  Secretary  of 
the  School,  will  meet  on  June  24,   1884,  and  at  or  about  tbe 
same  time  in  the  year  1885,  due  notice  of  which  will  be  given  by 
publication  in  every  county  in  the  State.     All  applications  should 
be  made  previous  to  that  time.     Blank  forms  for  application  will 
be  sent,  when  requested,  by  Professor  George  J.  Brush,  Secre- 
tary of  the  Appointing  Board. 


XIII. 


ANNIVERSARY. 


The  Anniversary  of   the  School   is   held   on  Tuesday   of  the 
Commencement  week  in  Yale  College,  when  selections  from  the 
graduation  theses  are  publicly  read.     The  degrees  are  publicly 
conferred  by  the  F^resident  and  Follows  of  Yale  College  on  Com 
mencement  Day. 


APPENDIX 


ENTRANCE    EXAMINATION   PAPEKS. 


The  following  are  the  papers  for  1883,  upoo  which  applicants  for  admission 
were  examined  at  the  June  and  September  exammations. 


1 
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ARITHMETIC. 

June,  1883. 

1.  Fiud  the  greatest  common  divisor  of  36864  and  20736. 

2.  MultiplyJof?|by|ofi. 

3.  (a)  Give  the  table  of  Metric  weights. 

(b)   A  cubical  cistern  holds  1331  kilograms  of  water;  what 
is  the  length  of  an  inner  edge  ? 

4.  Divide  67.66785  by  .036  and  multiply  the  result  by  |.  Ex- 
plain the  position  of  the  decimal  point  after  division. 

6.  How  much  money  should  be  received  on  a  note  of  $1000, 
payable  in  4  months,  discounting  at  a  bank  where  the  interest  is 
6  per  cent.  ? 

6.  If  a  man  travel  117  miles  in  15  days,  employing  only  9  hours 
a  day,  how  far  would  he  go  in  20  days,  traveling  12  hours  a  day? 

7.  Extract  the  square  root  of  10  to  five  places. 


ARITHMETIC. 

September,  1883. 

1.  (a)  Select  the  prime  numbers  between  50  and  100. 

(b)  What  is  the  least  number  that  can  be  exactly  divided  by 
1^,  2i,  5,  ^  and  .^\. 

2.  Reduce  0.00090  to  its  simplest  equivalent  common  fraction. 

3.  7405  is  33^  per  cent,  of  what  number? 

4.  A  broker  bought  84  shares  of  railroad  stock  at  19  percent, 
discount.  He  sold  35  shares  at  27^  per  cent,  discount,  and  the 
balance  at  8  per  cent,  discount.  Did  he  gain  or  lose,  and  liow 
much? 

5.  Calculate  the  cube  root  of  3.7  to  five  decimal  places. 

6.  Give  the  approximate  value  of  the  meter  in  feet;  of  the  kilo- 
gram in  pounds  avoirdupois. 

7.  Find  the  weight  in  kilos  of  15  gallons  of  water. 
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GEOMETRY. 

June,   1883. 

Note  1. — Candidates  for  examinatioQ  od  the  whole  of  this  subject  should  take 
;he  whole  of  this  paper.  Candidates  for  the  first  year's  partial  examination  should 
;ake  the  first  part ;  those  for  the  second  year's  partial  examination,  the  second 
part. 

NoTB  2. — State  what  text-book  you  have  studied  on  the  subject,  and  to  what 

3XteDt. 

I.— PLANE  GEOMETRY. 

1 .  {a)  Define  the  symmetry  of  a  figure  with  respect  to  a  point 
and  with  respect  to  an  axis. 

{b)  Determine  the  symmetrical  figure  of  a  triangle  with  respect 
to  a  point  lying  within  and  with  respect  to  an  axis  cutting  the 
triangle. 

2.  The  three  perpendiculars  from  the  vertices  of  a  triangle  to 
the  opposite  sides  meet  in  the  same  point. 

3.  To  construct  a  polygon  similar  to  a  given  polygon,  the  ratio 
of  similitude  of  the  two  polygons  being  given. 

4.  (a)  What  is  the  area  of  a  circle  circumscribed  about  a  square 
Avhose  side  is  a  ? 

(/>)  What  must  be  the  diameter  of  a  circle  in  order  that  the 
length  of  its  circumference  may  be  100  feet? 

5.  To  find  the  locus  of  the  point  from  which  a  given  line  sub- 
tends a  right  angle. 

6.  Of  all  triangles  having  the  same  base  and  equal  areas,  that 
which  is  isosceles  has  the  minimum  perimeter. 

U.— SOLID  AND  SPHERICAL  GEOMETRY. 

7.  Between  two  lines  not  in  the  same  plane  one,  and  only  one, 
common  perpendicular  can  be  drawn. 

8.  All  parallelepipeds  having  the  same  base  and  equal  altitudes 
are  equal  in  volume. 

9.  Show  that  opposite  spherical  triangles  are  symmetrical.  If 
two  symmetrical  spherical  triangles  are  isosceles,  they  are  identi- 
cally equal. 

1 0.  Write  expressions  for  the  lateral  area  and  volume  of  the 
prism  and  regular  pyramid  :  also  for  the  entire  surface  and  volume 
of  the  right  cylinder  and  sphere. 
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GEOMETRY. 

Skptembee,  1883. 
[State  what  text-book  you  have  studied,  and  to  what  extent] 

1.  Every  point  in  the  bisector  of  an  angle  is  eqaally  distant 
from  the  sides  of  the  angle;  and  every  point  within  the  angle, 
but  not  on  the  bisector,  is  nearer  that  side  toward  which  it  lies. 

2.  If  the  sum  of  two  opposite  angles  of  a  quadrilateral  is  eqnal 
to  two  right  angles,  the  vertices  of  the  four  angles  lie  on  a  circle. 

3.  (a)  Write  expressions  for  the  area  of  the  triangle,  parallelo- 
gram, trapezoid  and  circle. 

(b)  The  areas  of  similar  figures  are  to  each  other  in  what 
ratio  ? 

(c)  How  would  you  find  the  area  of  any  quadrilateral  ? 

4.  (a)  When  is  a  variable  magnitude  said  to  have  a  limit  f 
Give  an  example  to  illustrate  the  definition. 

{b)  Apply  the  theory  of  limits  to  show  that  the  area  of  a 
circle  is  equal  to  half  the  product  of  its  circumference  by  its 
radius. 

5.  If  from  any  point  perpendiculars  be  dropped  upon  two  inter- 
secting planes,  the  angle  between  these  perpendiculars  will  be 
equal  to  the  dihedral  angle  between  the  planes,  adjacent  to  the 
angle  in  which  the  point  is  situated. 

6.  The  area  of  a  spherical  triangle  is  proportional  to  its  spheri- 
cal excess. 

7.  Required  the  entire  surface  and  volume  of  a  right  cone  whose 
altitude  is  12  feet,  and  the  diameter  of  its  base  15  feet. 

8.  The  radius  of  a  sphere  is  bisected  at  right  angles  by  a  plane. 
What  is  the  ratio  of  the  two  parts  into  which  the  plane  divides 
the  spherical  surface  ? 


ENGLISH   GRAMMAR. 
June,  1883. 

1.  Define  the  subject  and  the  predicate  of  a  sentence. 

2.  Give  the  two  methods  of  comparing  the  adjective. 

3.  State  the  distinction  existing  between  the  old  (or  strong) 
and  the  new  (or  weak)  conjugation  of  the  verb,  and  give  three 
examples  of  verbs  of  each  conjugation. 

4.  Parse  the  word*  in  the  following  sentence : 

He,  by  wbom  tbe  ^vjot^  o^  VVsi  \v«  \^  \i«resft.^\%  hiimBelf 
the  law^s  servant,  and  noX  \V«»  t^va^v^t. 
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ALGEBRA. 
June,  1883. 

sOTB  1. — CandidateH  for  examioation  in  this  subject  as  a  whole  should  take  the 
ole  of  this  paper;  those  for  the  first  year's  partial  examlDation,  the  first  part  of 
those  for  the  second  year's  partial  examiDatlon,  the  second  part. 
^OTE  2. — State  at  tlio  head  of  your  paper  what  text-book  you  have  studied  on 
subject,  and  to  what  extern. 

I. 

1.  Reduce  to  their  simplest  forms  the  fractions 
.         ac-^bd-^ad-^bc      .  .   ax^—baif"^^ 

^  ^  af-\-2bx-^2ax-hb/  ^^    a*bx-b*x*  ' 

2.  Given— =-  —  - bx=(M—3bx  to  find  x. 

a  a 

3.  A  sum  of  money,  at  simple  interest,  amounted  in  m  years  to 
iollars,  and  in  n  years  to  b  dollars.  Find  the  sum  and  the  rate 
interest. 

4.  Prove  that  if ^<;i ,  and  m  is  positive  then  x<^i/. 

if 

5.  (1)  Simplify  (a'6*)*  +  («V)* 

(2)  Extract  the  square  root  of  6hm*'  -f-A'-f-Om*". 

(3)  Reduce     »—^--     r  -—  ^^  *"  equivalent  fraction  with 

V.c-f-rt— Vcr— a 

ational  denominator. 

J.  Given  ISo!*— 20«=35  to  find  x. 

X  4-  ^x^ 9 

r.  Given  -'- ^^^. —  ■=(x—2Y  to  find  x. 

x-^/x}-9 

K  Given  x^—xt/=iS^  and  a-y— y"=12  to  find  x  and  y. 

•.  The  number  of  permutations  of  n  things  taken  r  together  is 

lal  to  10  times  the  number  when  taken  r—l  together;  and  the 

aber  of  combinations  of  n  things  taken  r  together  is  to  the 

riber  when  taken  r—  1  together  as  5  to  3 :  required  the  value 

i  and  r. 

3  -\-2x  , 
0.  Expand  - — ^  into  a  series  of  ascending  powers  of  ar,  by 

method  of  indeterminate  co-eflicients.      (Four  terms  of  the 
es  will  be  sufficient.) 
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ALGEBRA. 

September,  1883. 
[State  what  text-book  vou  have  studied  on  the  subject  and  to  what  extent] 

1.  Given  - — - — r=rt,  and  — - — r=^,  to  find  x  and  w. 

a;— y— 1  ar+y— 1 

2.  Simplify  (1)  V27-h2^/48  +  3Vl08.      (2)  (V«"*)'(V«^'^*' 

/o\  f y 

3.  From  an  equation  whose  roots  shall  be  2  and  —3.    Resolve 
a;"— 3a;H-4  into  two  factors. 

4.  Given  —  +  -=5  and  -r  +  -5=13  to  find  x  and  y. 

5.  Given -  -  =2  to  find  a;. 

3a?— V4a?— a!" 

0.  To  deduce  a  formula  for  the  sura  of  a  geometric  progression 
in  terms  of  the  first  term,  the  ratio,  and  the  number  of  terms. 

7.  Having  10  different  letters,  how  many  sets  of  two  each  cw 
you  form  of  them,  differing  by  at  least  one  letter. 

8.  Expand  :j-    ..         i  into  a  series  of  ascending  powers  of ' 

by  tlje  method  of  indeterminate  coefficients.     (Four  terras  of  tb« 
series  will  suffice.) 

9.  Express  log  y       .^    in  a  form  adapted  to  computation. 

10.  To  deduce  a  formula  for  the  amount  of  a  given  sum  of 
money  for  a  given  time  at  a  given  rate  of  compound  interest. 


TRIGONOMETRY. 
June,  1883. 
[State  what  text-book  you  have  studied  on  the  subject,  and  to  what  extent] 

1.  Explain  tlie  circular  measure  of  an  angle.     Express  au  ang'* 
of  1.5  in  degrees. 

2.  Give  the  algebraic  signs  of  the  Trigonometric  functions  fo' 
angles  tenninating  in  each  of  the  four  quadrants,  and  the  v»lti«« 

of  the  functiona  oi  0,  -,  tt,      . 
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B.  State  some  of  the  fuDdamental  relations  existing  between  the 
Fcrent  fiinotions  of  the  same  angle. 

4.  Find  an  angle  whose  tangent  is  doable  its  sine. 

5.  Write  the  different  formulas  which  serve  to  solve  right- 
gled  tiiangles,  and  explain  their  application. 

6.  Find  a  formula  for  expressing  sin  ^a  in  terms  of  cos  a, 

7.  If  a,  by  and  c  are  the  sides  of  a  triangle  and  a  the  angle  op- 
site  the  side  a,  show  that 

a'=^*-hc*— 26c  cos  or. 
HO  state  any  application  you  have  made  of  this  formula. 

8.  In  a  triangle  given  A=32*',  a=:40,  6=50,  to  find  one  so- 
:ion  of  the  triangle.  Is  there  more  than  one  ?  If  so,  how  do 
»ii  recognize  the  fact  ? 


TRIGONOMETRY. 

September,  1883. 
[State  what  text-book  you  have  studied  on  the  subject,  and  to  what  extent.] 

1.  Express  an  angle  of  76°  in  radius. 

2.  Express  each  of  the  functions  of  (  — +  «)  ^y  a  function  of  a, 

3.  Form  a  general  expression  for  all  angles  which  have  the 
He  cosine. 

^.  What  must  the  value  of  the  cosine  be  in  order  that  the  tan- 
it  may  be  n  times  the  sine  ? 

».  To  find  a  formula  for  the  tangent  of  the  sum  of  two  angles 
terms  of  the  tangents  of  the  angles;  and  from  this  formula  to 
*ive  an  expression  for  the  tangent  of  twice  an  angle  in  terms  of 

tangent  of  the  angle. 
K  In  a  triangle  ABC,  given  the  angle  A  =  118°  04',  and  the 
jacent  sides,  6=960,  and  6*=  1686,  to  find  the  remaining  angles 
A  8i<le  of  the  triangle. 


LATIN. 

June,  1883. 

I.  Translate  as  literally  as  possible : 

a.  Ubi  de  ejus  adventu  Helvetii  certiores  facti  sunt,  legatos 
ad  eum  mittunt,  nobilissimos  civitatis^  cujus  legationis  Name- 
ius  et  Verudoctius  principem  locum  obtinebant,  qui  dicerent, 
sibi  esse  in  animo  sine  uUo  maleficio  iter  j^ev  pTO\vw^\^v£\.l^'5j.«^^ 
propterea  quod  aliud  iter  haberent  nuWum. 
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b.  Temporis  tanta  f  uit  exiguitas  hostiurnque  tarn  paratas  ad 
dimicandum  animus,  ut  non  modo  ad  insignia  accommodanda^ 
sed  etiam  ad  galeas  indnendas  scutisque  tegimenta  detrudenda 
temp  us  def  ucrit.     Quam  qnisque  ab  opere  in  partem  casu  deve* 

10  nit,  quaeque  prima  signa  conspexit,  ad  haec  constitit,  nein  quae* 
rendis  suis  pugnandi  tempus  dimitteret. 

e.  Hac  re  perspecta,  Crassas,  quam  sua  cunctatione  atqne 
opinione  timoris  hostes  nostros  milites  alacriorea  ad  pugDan- 
dum  effecissenty  atque  omnium   voces   audireDtur,  exspectari 

15  diutius  non  oportere^  quin  ad  castra  iretur,  oohortatiu  saos, 
omnibus  cupientibus,  ad  bostiura  castra  contendit. 

d.  Genus  hoc  est  ex  essedis  pugnae :  prime  per  omnes  partes 
pereqiiitant  et  tela  conjiciunt,  atque  ipso  terrore  eqaorum  et 
strepitn  rotaruni  ordines  plerumque  pertnrbant,  et  quam  se 

20  inter  equitum  turmas  insinuaverunt,  ex  essedis  desiliont  et 
pedlhus  proeliantur. 

6.  Qua  re  aniraadversa,  Ambiorix  pronuntiari  jubet,  ut  pro- 
cul  tela  conjiciant,  neu  propius  accedant,  et  quam  in  partem 
Roman i  impetum  fecerint,  cedant  (levitate  armorum  et  quo- 

25  tidiana  exercitatione  nihil  iis  noceri  posse),  rursus  se  ad  signa 
recipientes  insequantur. 

/'.  Erat  aeger  in  praesidio  rel ictus  Publius  Sextius  Baculus, 
qui  primum  pilum  ad  Caesarem  duxerat,  cujas  mentionem 
Ruperioribus  proeliis  fecimus,  ac  diem  jam  quintum  cibo  caru- 

30  erat.  Hie  diffisus  suae  atque  omnium  saluti  inennis  ex  taber- 
naculo  prodit :  videt  imminere  hostes  atque  in  summo  esse  rem 
discrimine  :  capit  arma  a  proximis  atque  in  porta  consistit. 

11. — 1.  Decline  advetitu  (1)^  princlpem  (3),  uUo  (4). 

2.  Compare  certiores  (I);  nobillasimos  {2)^ prima  (10). 

3.  Write  the  synopsis,  active  and  passive,  of  mittunt  (2). 

4.  Parse  in  full  each  word  in  the  last  two  lines  of  passage  b, 

5.  Give  the  principal  parts  of  the  following:  obtinebant  {3)r 
detrudtuda  (8),  effecissent  (14),  oportere  (16),  irettir  (15),  eont^i^' 
dit  (16),  cotijicfunt  (18),  desilmnt  (20),  cedant  (2\)y  noceW  (25), 
relictus  (27),  diffisus  (30). 

6.  State  the  construction  of  all  italicized  words. 

7.  Quote  (in  full)  from  the  above  text  an  example  of  indirect 
statement. 

8.  Change  into  direct  statement  the  example  quoted  in  aoBwer 
to  question  seventb. 
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LATIN. 

September,  1883. 

I.  Translate  as  literally  as  possible : 

a.  Is  ita  cum  Caesarc  agit:  Si  pacem  populus  Romanus 
cum  Helvetiis  faceret,  in  earn  partem  ituros  atque  ibi  futures 
Helvetios,  iibi  eos  Caesar  constituisset  atque  esse  voluisset ; 
sin  belli}  persequi  perseveraret,  reminisceretur  et  veteris  incom- 
modi  populi  Romani  et  pristinae  virtutis  Helvetiorum. 

b.  Caesar  quam  septimam  legionem,  quae  juxta  constiterat, 
item  urgeri  ab  hoste  vidisset,  tribunos  militum  monuit,  ut 
paulatim  sese  legiones  conjungerent  et  conversa  signa  in  hos- 
tes  inferrent.  Quo  facto,  quum  alius  alii  subsidium  ferrent, 
Deque  timerent  ne  aversi  ab  hoste  circumvenirentur,  audacius 
resistere  ac  fortius  pugnare  ooepenint. 

c.  Una  erat  magno  \i8ui  res  praeparata  a  nostris,  falces 
praeacutae,  insertae  affixaeque  longuriis^  non  absimili  forma 
muralium  falcium.  His  quum  funes,  qui  antennas  ad  malos 
destinabant,  comprehensi  adductique  erant,  navigio  remis  inci- 
tato  praerumpebaiitnr. 

d.  Caesar  questus,  quod,  quum  ultro  in  continentem  legatis 
missis  pacem  ab  se  petissent,  bellum  sine  causa  intulissent, 
ignoscere  imprudentiae  dixit  obsidesque  imperavit;  quorum 
illi  partem  statim  dederunt,  partem  ex  longinquioribus  locis 
arcessitam  paucis  diebus  sese  daturos  dixerunt. 

e.  His  circuinventis,  magna  manu  Eburones,  Nervii,  Aduat- 
uci  atque  horura  omnium  socii  et  clientes  legionem  oppug- 
nare  incipiunt:  nostre  celeriter  ad  arma  concurrunt,  vallum 
conscendunt.  Aegre  is  dies  sustentatur,  quod  omnem  spem 
hostes  in  celeritate  ponebant  atque  banc  adepti  victoriam  in 
perpetuum  se  fore  victores  confidebant. 

f,  Multuni  quum  in  omnibus  rebus,  turn  in  re  militari  |)otefit 
fortuna.  Nam  sicut  magno  accidit  casu,  ut  in  ipsum  incau- 
tum  etiam  atqiie  imparatum  incideret,  priusque  ejus  adventus 
ab  bominibus  videretur,  quam  fama  aut  nuntius  afferretur; 
sic  magnae  f uit  fortunae  onini  militari  inatrnmento^  quod  cir- 
cum  se  habebat,  erepto,  rhedis  equisque  comprehensis,  ipsum 
efiugere  mortem. 
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II. — 1.  Decline  bello  (4),  veteris  (4),  alius  (9). 

2.  Compare  veteris  (4),  avdacius  (\0)^  fortius  (11). 

3.  Write  the  synopsis,  active  and  passive,  of  agit  (11). 

4.  Parse  in  full  each  word  in  the  last  two  lines  of  passage  rf. 

5.  Give  the  principal  parts  of  the  following:  voluisset  (3),|)erie- 
qui  (4),  reminisceretur  (4),  in/errent  (9),  aversi  (10),  insertae(U\ 
comprehensi  (16),  praerumpehantur  (16),  questus  (17),  /)«<»««< 
(18),  adejyti  (26),  ar^p^o  (33). 

0.  State  the  construction  of  all  italicized  words. 

7.  Quote  (in  full)  from  the  above  text  an  illustration  of  mdirect 
statement. 

8.  Convert  into  direct  statement  the  example  quoted  in  answer 
to  question  seventh. 


LATIN   EXERCISES. 

Junk,  1883. 


1.  The  envoys*  come"  to*  Caesar.* 

2.  The  envoys  will  come  to  Caesar. 

3.  Caesar  sends  back*  the  envoys  immediately.* 

4.  The  envoys  were  immediately  sent  back  by  Caesar. 

5.  The  envoys,  who^  came  to  Caesar,  were  immediately  sent 
back. 

6.  If"  the  envoys  had  come  to  Caesar,  they  would  have  been 
immediately  sent  back. 

7.  Caesar  forms'  the  design'**  of  sending  back  the  envoys.    (U* 
gerundive  construction.) 

8.  (Rewrite  sentence  seventh   and   use  gerund  instead  of  g** 
run  dive.) 

9.  It  is  said,  "  Caesar  has  sent  back  the  envoys." 

10.  (Rewrite  sentence  ninth   so  as  to  employ  indirect  bUU* 
ment.) 

'  legatus.  '  venire.  '  ad  *  Caesar.  *  reinittfir*- 

^  statim.         "*  qui.         *  si.         "  capere.         *•  consilium. 
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LATIN    EXERCISES. 

Sbptembbb,  1883. 

e  Helvetians*  burn'  four  hundred*  villages.* 

ur  hundred  villages  are  burned  by  the  Helvetians. 

le  Helvetians  will  burn  four  hundred  villages. 

ur  huTjdred  villages  will  be  burned  by  the  Helvetians. 

esar*  says*  (that)  the  Helvetians  have  burned  four  hun- 

lages. 

ewrite  sentence  sixth  and  substitnte  direct  statement.) 

le  Helvetians  formed^  the  plan*  of  burning  four  hundred 

.     (Use  the  gerundive  construction.) 

lewrite  sentence  seventh   and  use  gerund  instead   of  ge- 

■) 

le  Helvetians  say  they  will  burn  four  hundred  villages. 
Rewrite  sentence  ninth  so   as  to   illustrate  direct  state- 


I'etius.  '  incendSre.  *  quadringenti.  *  vicus. 

•  dicfire.         ^  oapfire.         *  consilium. 


HISTORY  OF   THE   UNITED   STATES. 

June,  1883. 

Lve  in  chronological  order  the  following  dates :  La  Salle's 
tion  of  the  Mississippi ;  Battle  of  the  Brandy  wine ;  Presi- 
of  John  Quincy  Adams,  Van  Buren,  Taylor;  King 
sWar;  Frobisher's  first  voyage ;  Settlement  of  Jamestown, 
escribe  the  settlement  of  New  York,  and  explain  the 
)f  its  name. 

low  the  differences  between  royal,  proprietary  and  char- 
>nies. 

ive  with  their  dates  the  principal  events  that  led  to  the 
3f  the  colonies  from  the  passage  of  the  stamp  act  to  the 
)f  Lexington. 

^hat  were  the  Virginia  and  Kentucky  resolutions,  and  by 
ere  they  occasioned  ? 
.ate  the  causes  and  the  general  results  of  the  Mexicau  w«^v^ 
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HISTORY   OF   THE   UNITED   STATES. 

September,  1883. 

1.  Give  in  chronological  order  the  following  dates:  Battle  of 
Lundy's  Lane;  Settlement  of  Maryland;  Invasion  of  Mexico; 
Trials  for  witchcraft  at  Salem ;  Presidencies  of  Polk,  Buchanan, 
Jackson  ;  Emancipation  of  the  slaves. 

2.  Give  an  account  of  the  foundation  of  the  Connecticat  and 
New  Haven  colonies. 

3.  When,  for  what  purpose,  and  on  what  terms  was  the  New 
England  confederation  formed  ? 

4.  Give  the  date,  causes  and  results  of  the  French  and  Indian 
wai'. 

5.  When  was  the  treaty  of  Ghent  made,  and  what  were  its 
provisions? 

6.  Give  an  account  of  the  compromise  of  1850,  and  the  ques- 
tions which  it  was  intended  to  settle. 


GEOGRAPHY. 
June,  1883. 


1.  Bound  the  State  of  Colorado;  give  the  names  of  two  river» 
in  it,  and  tell  where  they  rise,  run  and  empty;  give  the  name  of 
one  city  in  it  and  tell  where  it  is  situated. 

2.  If  we  travel  due  south  from  lake  Michigan  to  the  gulf  of 
Mexico,  what  States  should  we  touch  ? 

3.  Bound  France;  give  tlie  names  of  two  rivers  in  it,  and  tell 
where  they  rise,  run  and  empty ;  give  the  names  of  two  cities  in 
it  and  tell  where  they  are  situated. 

4.  Where  are  the  following  cities :  Santiago,  Salem,  Singapore, 
Sacramento,  Sydney,  Savannah? 

5.  What  States  and  Provinces  touch  lake  Erie?  Give  the 
names  of  three  rivers  that  empty  into  it  and  tell  where  they  come 
from. 

6.  Give  the  names  of  four  seaports  in  Asia,  tell  what  countries 
they  are  in  and  how  they  are  situated. 
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GEOGRAPHY. 

September,   1883. 

1.  Bound  the  State  of  Michigan;  give  the  names  of  two  cities 
in  it  and  tell  where  they  are  situated. 

2.  If  we  travel  due  west  from  North  Carolina  to  the  Pacific 
Coast  what  States  and  Territories  should  we  touch  ? 

3.  Bound  Russia;  what  is  its  capital  and  where  is  it  situated; 
g>ive  the  name  of  one  other  city  in  Russia  and  tell  where  it  is  sit- 
aated. 

4.  Where  are  the  following  cities:  Manchester,  Manila,  Mar- 
seilles, Madrid,  Memphis,  Minneapolis? 

5.  What  countries  of  Africa  touch  the  Atlantic  ocean  ?  Give 
their  names  in  their  order  from  north  to  south. 

6.  Give  the  names  of  four  seaports  in  South  America,  tell  what 
[•ountries  they  are  in  and  how  they  are  situated. 
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CHARLES  D.  HINE. 


Secretary  and  Treasurer  of  the  School. 

GEORGE  J.  BRUSH. 


REPORT 


OF  THE 


STATE  BOARD  OF  VISITORS. 


■♦♦^ 


the  Omeral  Aasemhly  of  the  StcUe  of  Connecticut : 

The  Governor,  Lieutenant-Governor,  three  senior  Senators 
I  the  Secretary  of  the  Board  of  Education,  comprise  the 
te  Board  of  Visitors  of  this  institution. 
These  officials,  with  the  Secretary  of  the  school  and  the 
retary  of  the  State  Board  of  Education,  have  the  selection 
students  to  fill  the  State  scholarships.  This  discretion  is 
reised  in  accordance  with  rules  that  experience  has  proven 
)e  fair  and  impartial,  and  to  best  subserve  the  policy  of  the 
te  in  relation  thereto. 

The  Governing  Board  of  the  School  is  appointed  by  the 
e  College  Corporation.  Their  nineteenth  annual  report, 
have  the  honor  of  herewith  presenting,  is  in  every  way 
ifying.  Its  exhibit  of  the  work  this  institution  is  doing, 
the  prosperity  it  is  enjoying,  is  evidence  of  the  ability  and 
otion  of  its  managers,  professors  and  teachers,  and  the 
Bving  appreciation  in  the  country  of  the  scientific,  indus- 
l  and  technical  education,  this  school  aflfords. 

THOMAS  M.  WALLEE, 

ChxixTTraa'a. 


ANNUAL   STATEMENT 


or    TBB 


G^OVERNING   BOARD. 


HK  Sheffield  Scientific  School  has  on  its  rolls  for  the 
'ont  aeademi<5  year  the  largest  number  of  liames  it  has  ever 
1  able  to  report.  Ten  years  ago  the  attendance  was  nearly  as 
e.     The  business  depression,  however,  which  resulted  from 

financial  crisis  of   IH73,  made,  in  course  of  time,  its  conse- 

noes  felt  in  this  as  in  all  institutions  of  learning  whose  courses 

«tudy  are   more   or   less   intimately  connected   with  the  de- 

pment  of  the  industrial  resources  of  the  country.     The  num- 

of  students  fell  off  gradually,  so  that  in  1879  there  were 

177  reported  in  attendance.  From  this  time,  however,  the 
ber  began  steadily  to  increase.  In  presenting  to  the  Legisla- 
,  their  Nineteenth  Annual  Report,  it  is  gratifying  for  the 
orning  Board  to  be  able  to  say  that  the  highest  point  ever 
re  reached  has  now  been  passed.  It  is  the  more  gratifying 
hem  to  make  the  announcement,  because  they  are  able  to  say 
le  same  time  that  the  recovery  from  this  temi)orary  depression 
liot  been  due  in  the  slightest  to  any  lowering  of  the  require- 
ts  for  admission  or  for  graduation.  Nor  has  the  establish- 
t  of  several  other  institutions  of  a  similar  nature  throughout 
country  interfered  either  with  the  growth  of  this  School  or 
t^d  the  field  from  which  it  draws  its  support.  The  table  on 
i  13  shows  that  its  students  come  from  no  particular  locality, 

that   while  in  one  sense  it  is  an  institution  of   1\\\»  ^\aX.^^ 
tracts  men  from  all  quarters  of  the  TJiuoii. 
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Addition  to  the  Corps  of  Pbofessobs. 

The  unexpected  and  sudden  death  of  Professor  Norton  at  the 
beginning  of  the  academic  year  1883-4  was  mentioned  in  the  bwt 
Annual  Report.  The  department  of  Civil  Engineering  was  left, 
in  consequence,  without  a  head.  By  great  good  fortune  the 
Governing  Board  were  at  once  enabled  to  secure  the  services  of 
capable  and  experienced  instructors,  and  a  temporary  arrange- 
ment was  also  made  by  which  Professor  DuBois  was  put  in 
charge  of  the  departments  of  both  Civil  and  Mechanical  En- 
gineering. This  was  intended  to  continue  only  until  the  end  of 
the  last  academic  year,  and  during  the  course  of  it  a  satisfactory 
arrangement  was  reached,  which  it  is  believed  will  be  productive 
of  great  permanent  benefit  to  the  School.  Professor  DuBois  was 
at  his  own  request  transferred  from  the  department  of  Dynamic 
to  that  of  Civil  Engineering,  the  latter  being  the  one  to  which  he 
had  originally  devoted  himself.  This  left  the  former  vacant. 
To  fill  this  position  the  Governing  Board  have  been  fortunate 
enough  to  secure  the  services  of  Mr.  Charles  B.  Richards,  one  of 
the  best-known  mechanical  engineers  in  the  country.  Mr. 
Richards'  life  has  been  largely  spent  in  positions  connected  with 
the  great  manufacturing  establishments  of  the  United  States. 
From  1869  to  1880  he  was  the  Engineering  Superintendent  of  the 
Colt's  Patent  Fire  Arms  Manufacturing  Company  at  Hartford, 
and  from  1880  to  1884  he  held  the  place  of  Superintendent  of  the 
Southwark  Foundry  and  Machine  Company  at  Philadelphia. 
Learning  of  his  willingness  to  accept  a  call  to  this  institution,  he 
was  at  once  recommended  by  the  Governing  Board  to  the  profes- 
sorship of  Dynamic  Engineering,  and  to  that  position  he  was 
elected  by  the  Corporation  of  the  College  at  their  meeting  on 
February  19,  1884.  He  entered  upon  his  duties  at  the  beginning 
of  the  present  academic  year. 

As  Professor  Lyman  had  signified  his  desire  to  be  relieved  of 
a  certain  portion  of  his  duties,  the  chair  of  Physics  and  Astron- 
omy was  at  his  suggestion  divided,  and  an  independent  professor- 
ship of  Physics  created.  To  this  Mr.  Charles  S.  Hastings  was 
elected  at  the  meeting  of  the  Corporation  above  mentioned.  Pro- 
fessor Lyman  retaining  the  dei)artment  of  Astronomy.  Mr.  Hast- 
ings was  a  member  of  the  class  of  1870  in  the  Scientific  SchooL 
After  receiving  his  degree  of  Bachelor  of  Philosophy  he  pursued 
a  course  of  graduate  »t\\dy  \w  ^Xxy^vc^^w^^'StTouomy,  obtaining  in 
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1873,  from  Yale  College,  the  degree  of  Doctor  of  Philosophy. 
For  the  purpose  of  still  further  prosecuting  his  special  studies,  he 
Trent  in  1873  to  Europe,  and  spent  two  years  in  Crermany  and  one 
in  France.  Returning  to  this  country  in  1876  he  was  made  asso- 
ciate in  Physics  in  Johns  Hopkins  University,  and  in  1882  was 
appointed  associate  Professor  of  Physics  in  the  same  institution. 
In  1 883  he  went  to  the  Caroline  Islands  in  charge  of  the  spectro- 
scopic observations  of  the  eclipse  of  the  sun  which  took  place  May 
6,  of  that  year,  in  the  expedition  sent  out  by  the  National  Acad- 
emy under  Professor  E.  S.  Holden.  Resigning  his  professorship 
in  Johns  Hopkins  University  to  accept  the  one  established  in 
this  School,  he  likewise  entered  upon  his  duties  at  the  beginning 
of  the  academic  year. 


Addition  to  the  Laboratory  of  Physiological  Chemistry. 

It  has  been  found  advisable  during  the  past  year  to  give  addi- 
tional space  to  the  laboratory  of  Physiological  Chemistry.  In- 
creasing numbers  of  students  in  the  biological  course  has  rendered 
this  step  necessary,  especially  as  it  has  seemed  desirable  to  pro- 
vide suitable  accommodations  for  advanced  work  in  this  depart- 
ment of  chemistrj-.  A  larger  number  of  graduate  students 
than  ever  before  are  engaged  in  research  and  it  is  to  be  hoped 
that  with  the  present  increased  laboratory  facilities  still  larger 
numbers  may  enter  upon  a  course  of  advanced  study  in  this 
department,  which  promises  so  much  to  students  preparing  for 
the  medical  profession. 

The  necessary  space  for  a  new  Ia])oratory,  in  a  building  already 
crowded,  was  to  be  found  only  by  dismantling  a  former  recita- 
tion room  adjoining  the  old  laboratory.  This,  however,  has  given 
a  commodious  and  well  lighted  work  room,  quite  well  adapted  to 
the  purposes  for  which  it  is  intended.  The  new  laboratory  has 
accommodations  for  twelve  students  in  addition  to  the  common 
space  which  necessarily  forms  an  integral  part  of  a  well  equipped 
laboratory.  The  additional  room  thus  acquired  gives  to  the 
biological  course  better  advantages  for  successful  work,  and  ren- 
ders possible  a  more  thorough  study  of  many  physiological 
problems. 

It  may  be  of  interest  in  this  connection  to  state  that  there  are 
now  in  South  Sheffield  Hall  but  two  recltaliou  XQOXft^  x^\EkaIvK«L^. 
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One  by  one,  as  occasion  has  demanded,  they  ha^e  been  conyerted 
into  laboratories  until  now  nearly  the  entire  building  is  given  up 
to  the  study  of  Chemistry  in  its  various  branches.  This  fact 
suggests  that  with  increasing  numbers  of  student.8  in  the  School 
an  additional  building  for  chemistry  will  soon  become  an  impera- 
tive necessity. 


Additions  to  the  Department  of  Physics. 

The  physical  apparatus  of  the  Sheffield  Scientific  School,  though 
admirably  adapted  to  the  purposes  of  demonstration  in  the  ordi- 
nary course  of  undergraduate  lectures  in  most  subjects,  and  even 
exceptionally  rich  in  certain  departments,  was  deficient  in  instru- 
ments for  exact  measurements,  especially  in  the  field  of  magnetism 
and  electricity.  To  supply  this  defect  the  trustees  appropriated 
a  thousand  dollars  for  the  more  immediate  demands.  This  sum 
has  been  expended  during  the  past  year  under  the  direction  of  the 
professor  of  physics.  A  large  portion  of  the  new  apparatus  was 
bought  in  Germany,  but  French  manufacturers  have  contributed  a 
part,  and  another  portion  has  been  designed  by  and  construct^ 
under  the  direction  of  the  professor.  This  last  course  has  been 
pursued  only  when  satisfactory  designs  were  lacking  in  the  work- 
shops of  professional  instrument-makers,  or  when  the  cost  of  such 
designs  was  excessive.  It  is  believed  that  this  plan  and  a  fortui- 
tously ext^msive  acquaintance  with  the  recent  products  of  the 
leading  instrument-makers  of  Europe,  have  rendered  the  purchasw 
as  economical  as  is  consistent  with  perfect  efficiency. 

Among  the  more  important  additions  may  be  named — 

1.  A  reversible  pendulum. 

2.  An  electrical  condenser  for  quantitative  measurements,  which 
can  also  be  used  for  Volta's  fundamental  experiment. 

H.  A  magnetometer. 

4.  An  earth  inductor. 

5.  A  large  universal  galvanometer  of  a  recent  form,  made  hy 
Hartraann,  of  Wilrtzburg. 

6.  A  Wheatstone's   bridge  of   the  Kohlrausch  form,  by  ^^ 
same  maker. 

7.  Two  sets  of  resistance  coils  from  0.01  to  10,000  ohms. 

8.  Reading  telescope  and  scales. 

9.  A  quadrant  elecUom^tex,  by  Dr.  Sdhrer  4?  Son,  of  Lafi^ 
1 0,  An  ammeter. 
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11.  A  magneto-electric  machine  of  the  Gramme  form,  by 
e^uet. 

To  these  may  be  added  a  fine  grating  of  about  45,000  lines  on 
?culum  metal,  a  gift  to  the  institution  from  Professor  Rowland, 
the  Johns  Hopkins  University;  an  accurate  clock  with  electrical 
it  act  to  make  circuit  every  second,  and,  in  process  of  construc- 
n,  a  grating  spectroscope  and  a  heliostat. 

[Resides  the  sum  above  named  the  School  has  devoted  sufficient 
mey  to  purchase  and  mount  a  dynamo  machine  and  secondary 
tt^ry  of  fifty  cells.  This  machine,  which  is  to  provide  elec- 
yity  for  all  the  laboratory  and  lecture-room  experiments  where 
ong  currents  are  demanded,  has  already  been  ordered.  It  is  to 
sorb  two  horse  power  of  work.  To  drive  it  a  four  horse  power 
gine  is  to  be  used  which  belongs  to  the  department  of  Dynami- 
l  Engineering,  the  gift  of  Mr.  Frank  Bigelow.  All  of  this 
it-mentioned  apparatus  will  find  a  place  in  the  room  in  the  base- 
^nt  of  the  North  Sheffield  Hall  which  was  formerly  used  by  the 
jrological  Bureau.  The  boiler  which  is  to  supply  steam  to  the 
gine  is  also  in  part  a  gift  from  Messrs.  Bigelow  &  Son,  and  is 
be  placed  in  the  adjoining  cellar  near  one  of  those  used  for 
lating  the  building. 


Gifts. 

The  last  annual  Report  announced  that  Dr.  Beverley  Living- 
ton,  of  the  class  of  1874,  had  left  to  the  School  at  his  death  his 
aluable  scientific  collections,  consisting  of  books,  journals,  micro- 
copic  slides,  and  cryptogamous  plants.     From  the  same  source 

further  gift  has  since  been  received.  Mr.  Francis  A.  Living- 
ton,  the  father  of  the  deceased,  has  presented  to  the  permanent 
und  of  the  institution  three  thousand  dollars,  which  had  been 
^cumulated  by  his  son.  This  disposition  of  his  property  was 
'^de  in  accordance  with  the  owner's  request. 

^rom  the  clerk  of  the  Probate  Court  of  the  Plainfield  district, 
^^  Governing  Board  has  received  an  attested  copy  of  part  of  the 
*n  of  the  Hon.  David  Gallup.  The  clause  relating  to  the  Shef- 
•*M  Scientific  School  reads  as  follows  : 

**  I  give,  devise  and  bequeath  to  the  President  and  Fellows  of 
^le  College  one-fifth  part  of   my  said    estate,  and   direct   my 
^^cutors  to  distribute  the  same  to  them  if  they  ac<ie^\.  \\.,  «w  \X>k& 
Uowin^  conditions,  viz,:  Said  property  ft\\a\\  \>^  Vw^^^te^V  \t\  ^ 
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permanent  fund  to  be  known  and  called  the  David  Gallup  fund. 
The  annual  income  of  said  fund  shall  be  appropriated  in  paying 
the  tuition  of  such  young  men  residing  in  the  State  of  Connecti- 
cut as  shall  be  scholars  in  that  department  of  said  College  known 
as  the  Sheffield  Scientific  School  for  a  term  of  time  not  less  than 
three  months  during  the  year,  and  who  are  not  beneficiaries  of  the 
State  in  said  department,  and  in  case  said  income  is  not  sufficient 
to  pay  the  whole  of  said  tuition,  then  it  is  to  be  apportioned  to 
the  payment  of  each  scholar's  tuition  during  the  year  whose 
attendance  as  a  scholar  in  said  school  is  in  compliance  with  pro- 
visions herein  expressed — as  his  attendance  during  said  year  bears 
to  the  whole  attendance  in  said  year  under  these  provisions.  And 
in  case  there  shall  be  an  excess  in  any  year  of  the  income  of  said 
fund  over  and  above  the  tuition  for  the  year,  it  shall  be  added  to 
the  principal  of  the  fund  until  the  principal  is  doubled,  then  any 
excess  may  be  used  for  the  benefit  of  said  School" 

In  the  last  annual  Report  mention  was  also  made  of  a  gift  of 
books  to  the  library  of  the  Scientific  School  by  Professor  Wolcott 
Gibbs,  of  Harvard  University.  The  following  is  a  catalogue  of 
the  works  presented  : 

No.  Volt. 

Smithsonian  Reports  for  the  years  1 860,  '70,  '72,  '76,  '77 5 

Petormaun's  Geographische  Mittheihingen,  1855,  '56,  '57,  '68,  '69,  -60,  '61, 

'62,  "63,  '64,  and  Erganzungsband  for  1860-'6l,  1862-'63,  1863-'64 13 

Proceedings  of  the  American  Philosophical  Society,  Nos.  73,  81,  82,  84.  86, 
88.  90,  91,  92,  93,  94,  95,  96,  97,  98,  99,  100,   101,  102,   103.   104,  105, 

106,  107,  108,  109,  112 27 

List  of  Meinl)er8 3 

Bulletins  of  the  Department  of  the  Interior:  Report  of  Entomolojcical  Com- 
mission, Nos.  3  and  6  (2  vols.) ^ 

Bulletins  of  the  Survey  of  the  Territories,  Vol.  II.,  Nos.  1,  2,  -4;  Vol,  III^ 
Nos.  1,  2,  3;  Vol.  IV.,  Nos.  1,  2;  Vol.  V.,  Nos.  1  (2  vole.),  2  (2  toIs,), 
3,  4;  Vul.  VI.,  Nos.  1,  2,  3;  Miscellaneous  PublicatiooSf  No.  1  (2  Tols.); 

Series  11.,  1 ,  6,  Extract  (Gannett  on  Contour  Map) 22 

Wheeler,  Survey  West  of  100th  Meridian,  Part  VI.,  Vol.  Ill * 

Wheeler,  Annual  Report  on  same,  1874,  '75 ^ 

Memoirs  of  the  National  Academy  of  Sciences * 

Gould,  Catalogue  of  Stars,  Extract  from  same * 

Anuals  of  Harvard  Observatory,  Vol  IV.,  Part  11.;   Vols.  VI.,  VII^  IX., 

XI.,  Parts  I.,  II - ^ 

Washington  Astronomical  Observations,  1868 

United  States  Naval  Astronomical  Expedition,  1849-'52,  and  Appendix 

Herschel,  Astronomy 

Desagerliers,  A  Course  in  ViXpeTvm^\ila\  Philosophy 

MousBOBj  Physik 


ANNUAL  STATEMENT.  11 

No.  Volt. 
ital  Physik 

:  on  International  Monetary  Conference,  1 86T 

tnts  de  Physique 


1  Physics 

9  of  Chemistry 

38  der  Org^nischen  Chemie 

le  Methoden 

iehrbuch  dor  Chemie 

*buch  der  Organischen  C*hemie . . 
2h.  der  Chemischen  Technologie . 


'racts 

i 

8   . 

tphie 

;iae  on  the  Microscope 

and  Acoustics , 

tical  Mechanics , 

npendium  der  hoheren  Analyse  . 

Rtrations  of  Surface  Greology 

Seological  Report 

and  Coal  in  Pennsylvania.   

department  of  Agriculture,  1878. 

rometer? 

?rtations 

rd's  Manual 

ary  Commission  of  Europe 

>f  War  in  Europe , 


)I)ITION8   TO   THE    ZOOLOGICAL   COLLECTIONS. 

A.  E.  Vbrrill,  Curator. 

important  additions  to  the  collections,  as  during  sev- 
ast,  have  been  due  to  the  co6peration  of  the  curator 
S.  Fish  Commission  in  the  exploration  of  the  deep  sea 
ist.  During  the  past  summer  the  dredgings  were 
n  the  region  of  the  Gulf  Stream,  from  off  Cape  Hat- 
►e  Cod,  and  from  shallow  water  to  2600  fathoms,  by 
0  steamer  Albatross,  Lieut.  Z.  L.  Tanner  commanding, 
yas  organized  nearly  as  in  1883.  Very  large  collec- 
^ertebrata  were  made,  and  the  larger  part  were  sent 
ntificalion  and  description,  as  in  previous  years, 
tor  has  published  during  the  year  accounts  of  ifcL'^^fc 
8  txplorutions  in  the  Americati  3  ounviV  oi  ^viTkC»^\xv 
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the  Annual  Report  of  the  Fish  Commission,  and  in  Science.  He 
has  also  puhlished  a  detailed  descriptive  Catalogue  of  the  deep- 
sea  Mollusca,  illustrated  by  several  plates,  in  the  Transactions  of 
the  Connecticut  Academy.  In  this  paper  about  125  species  are 
added  to  the  fauna,  a  large  part  of  them  new. 

Professor  S.  I.  Smith  has  taken  charge  of  the  Crustacea,  and  has 
published  in  the  Annual  Report  of  the  Fish  Commission  a  report 
on  the  Crustacea  dredged  by  the  Albatross  in  1 883,  and  a  shorter 
paper  on  the  same  subject  in  the  American  Journal  of  Science. 

Mr.  J.  H.  Fmerton  has  published  a  paper  on  the  New  England 
spiders  of  the  family  Epeiridse  in  the  Transactions  of  the  Connec- 
ticut Academy,  with  eight  plates.  He  has  also  completed,  for  the 
museum,  the  model  of  the  great  California  Octopus, 

Miss  K.  J.  Bush  has  continued  the  work  of  cataloguing  and 
labeling  the  collections  of  shells,  etc.,  dredged  by  the  Fish  Com- 
mission. She  has  also  prepared  for  publication  a  list  of  the  deejn 
sea  shells  dredged  by  the  Fish  Hawk,  1880  to  1882,  and  another 
on  the  shallow  water  shells  dredged  near  Cape  Hatteras  in  1883. 

Miss  C.  E.  Bush  has  also  been  employed  by  the  Fish  Commis- 
sion to  work  on  the  collections  of  Invertebrates  in  the  museum. 

The  fishes  of  the  Gulf  of  Mexico  and  South  America  have  been 
worked  up  and  returned  by  Professor  D.  F.  Jordan  and  Mr.  C. 
H.  Gilbert.  The  results  have  been  published  in  the  Proceedings 
of  the  National  Museum. 

In  addition  to  the  collections  dredged  by  the  U.  S.  Fish  Com- 
mission the  following  have  been  received  : 

Professor  W.  G.  Mixter.     Frog  with  but  three  legs,  Iowa. 

Dr.  Street,  New  Haven.    Young  alligator. 

W.  E.  Safford,  U.  S.  N.  Shells  from  China,  etc.  Hydroid* 
from  California. 

Augustus  Fifer,  New  Haven.  Flounder  with  both  sides  pale, 
New  Haven. 

Professor  J.  I).  Dana.     A  young  seal,  mounted. 

R.  Wells  &  Co.,  New  Haven.  Sea-fans  and  a  very  large,  rare 
sea-urchin  {Metalla  pectoralis)  from  Nassau  ;  and  cuttlefiahes 
from  the  Me<literranean. 

A.  H.  Verrill,  New  Haven.  An  albino  mole  {Scalops)  killed  in 
Hanulen  by  Mr.  Warner.     Nests  of  hornet,  potter-wasp,  etc. 

Professor  B.  Silliman.     A  living  lizard  from  Arizona. 

H.  S.  Barnum.     Skin  of  lynx  from  Turkey. 

J.  J.  Rivers.     Bryozoa  ixom  C»'aX\^QT\\\^, 
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G.  J.  Brush.     Young  bat,  in  alcohol. 

A.  E.  VerriU.  Insects  from  Virginia,  myriapods  from  Luray 
Cave. 

Chas.  H.  Townsend,  New  Haven.  Sections  of  a  pile  from 
long  wharf,  New  Haven,  bored  by  an  unusual  species  of  teredo 
{jLylotrya  fimhriata).     Young  oysters  showing  rates  of  growth. 

John  B.  Russell,  Stony  Creek.     Orange  file-iish  and  sea  cat-fish. 

A.  H.  Young,  New  Haven.     Young  skunk,  living,  East  Haven. 

Horace  Bowman,  New  Haven.     Fish  and  parasites,  New  Haven. 


States  Represented  in  the  School. 

The  following  table  shows  the  States  from  which  come  the 
students  whose  names  appear  on  the  catalogue  during  the  current 
year,  and  the  proportion  of  numbers  that  belong  to  each. 

OrAdnates.  Seniors.    Juniors.   Freshmen.  Special.  Total. 

1.  California 1               3             ..  1  6 

2.  Colorado 1             ..               2              2  ..  6 

3.  Connecticut 13            24            24            27  4  92 

4.  Dakota  Territory ..             ..              1  ..  1 

5.  District  of  Columbia..         ..             ..               1               1  ..  2 

6.  Georgia ..              2            ..  ..  2 

7.  Illinois 3               6               6  ..  16 

8.  Indiana 1             ..               2  ..  3 

9.  Kentucky 2               I               2  ..  5 

10.  Maine 2               1               I  ..  4 

11.  Massachusetts. ._             _,              2  -,  2 

12.  Michigan 12  1.-4 

13.  Minnesota ..               4               I  ..  6 

14.  Missouri 4               2             ..  ..  6 

15.  Nebraska 1               2               2  ..  5 

16.  New  Jersey 1               1              1               1  ._  4 

17.  New  York 4             18              9             19  2  62 

18.  Ohio 1               4               3               4  2  14 

19.  Oregon 1             ..             ..  ..  I 

20.  Pennsylvania 6              4               7  ..  17 

21.  Rhode  Island _.              1             ..  ._  1 

22.  Texas _.               1               1  ..  2 

23.  Vermont ..               I             -.  ..  1 

54.  Wisconsin 1             _.  ..  1 

25.  Saxony,  Germany ^^             ..               1  ..  1 

Total 20             69             71             81  9  250 

To  a  certain  extent  tliese  statistics  are  deceptive.  Connecticut 
has  always  a  Jar^e  number  added  to  vrYvat  \>e\o\\^^  Vo  \\,  V-'g^x- 
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mately,  from  the  fact  that  families  come  here  from  other  States  and 
take  up  a  temporary  residence  for  the  sake  of  educating  their 
children.  Graduate  students  also  frequently  change  their  regi- 
dences  to  New  Haven. 


Public  Lectures. 

The  annual  course  of  lectures  to  mechanics  and  others  has  been 
given  during  the  past  year.  The  lectures  and  their  subjects  are 
indicated  in  the  annexed  programme  : 

I.  Tuesday,    Feb.  26. — The  Relation  of  Literature  to  Life. 

Mr.  Charies  Dudley  Warner 
IL  Thursday,      "    28. — Sunflowers  and  Kindred  Plants. 

Prof.  Daniel  C.  Eatoo 

in.  Tuesday,  Bd!arch  4.— The  Mormons  and  their  Country.  Prol  Brewer 

IV.  Thursday,      "      6. — The  Mormons  and  their  Country.  Prof.  Brewer 

V.Tuesday,        "    11. — The  Resources  of  Mexico.         Mr.  Alf^^ed  R.  Conkling 

VI.  Thursday,      '*    13. -The  Railroad  Problem.  Mr.  Arthur  T.  Hadley 

VII.  Tuesday,        "■    18. — Muscles  and  Nerves.  Prof.  Chittenden 

VIII.  Thursday,      "    20.— The  Art  of  Seeing.  ProL  Xiemeyer 

IX.  Tuesday,        "    25. — Science  among  the  Arabians. 

R«y.  EdwMrd  Hungerford 

X.  Thursday,      "    27.— Flying  and  Flying  Machines.      Mr.  Thomas  W.  Mather 

XI.  Tuesday,   April    1. — Chemical  Affinity.  Prot  JohnfOD 

XII.  Thursday,      "      3. — Earthquakes  and  Volcanoes.  Prof.  Verriil 


Lectures  ox  Military  Science. 

A  course  of  Lectures  on  Military  Science,  by  officers  of  the 
IT.  S.  Engineering  School  at  Willets  Point,  was  delivered  in 
North  Sheffield  Hall  as  a  part  of  the  instruction  in  the  School 
during  the  second  term  of  the  academic  year  1883-84. 

The  order  and  subjects  of  the  Lectures  were  as  follows : 

I.   Monday,   Feb.    25. — Strategy  and  Grand  Tactics. 

Ist  Lieut.  James  6.  Warren,  U.  S.  Engineen 
II.  Friday,         "      29. — Logistics.        Ist  Lieut.  James  L.  Lusk.  U.  S.  Kngioeers 
TIL  Monday,  March  3. — Small  Arms  and  their  Influence  on  Tactics. 

Ist  Lieut.  Harry  F.  Hodges,  U.  a  Engineeff 

IV.  Friday.         •'        7.— Artillery.  1st  Lieut.  .lolm  Biddle,  U.  &  Enginwra 

V.  Monday.       "      10.— Fortidcation.  Oapt.  J.  H.  Willard,  U.  8.  Kogineert 

VI.  Friday,        "      14.— Sea  Coast  Defense.     Gen.  H.  L.  Abbot,  U.  S.  Engineen 
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Anniversary. 

The  Exercises  of  the  Graduating  Class  were  held  in  North 
heffield  Hall  on  the  evening  of  Tuesday,  June  24,  1884.  The 
mdidates  for  degrees  with  the  subjects  of  the  graduation  theses 
r  the  Bachelors  of  Philosophy  are  given  in  the  following  sched- 
ie.  The  names  in  the  first  list  are  of  those  who  stood  highest  in 
leir  respective  coui*ses.  Those  marked  with  an  asterisk  read 
leses  in  the  evening. 

Dynamic  Enoixebr. 
ERBERT  Waldrox  Faulkner,  Stamford,    Steam  Launch  CalculatioDS. 

Bachelobs  of  PhilosopAt.    (43.) 

jAWRESOE  Vincent  BenAt  (Civil  EngiDoering),  WashingU>n^  D.  C.  Review  of 
the  Michigan  and  Xew  York  Central  Bridge  over  the  Niagara  River. 

>WARD  Blake  (Dynamic  Engineering),  New  Haven.  On  the  Prevention  of 
Induction  in  Telephone  Wires. 

/HAUNOBT  Rea  Burr  (Solcct),  Porttand^  Me.    On  the  Irish  Land  Law  of  1881. 

ERBERT  DbWitt  CARRixeTON  (Civil  Kngiueering),  New  Haven.  On  the  Theory 
of  the  Stone  Arch. 

>uis  Edward  Cooper  (Biology),  Anaonia.    On  the  Kidney  of  the  Cat 

George  Wtckoff  Cumuins  (Biology),  Ftenno,  N.  J.  On  the  Digestibility  of 
Fish  Flesh. 

I^harles  Pebcival  Farquhar  (Dynamic  Engineering),  ForA-,  Pa,  On  the  Sys- 
tem of  Rapid  Transit  in  Xew  York. 

^^ALViN  Li.n'slet  Harrison  (Biology),  New  Haven,  On  the  Kxoskeleton  of 
Plaiyonichus  ocellatus, 

[Cdward  Musser  Herr  (Dynamic  Engineering),  Denver^  Col  On  the  Block^ 
ani  Interlocking  Railroad  Signals. 

AHB8  Henrt  Jennings  (Civil  Engineering),  Bedding.  On  the  Construction  and 
Maintenance  of  Highways  and  Pavements. 

Albert  Lucas  (Chemistry),  PhiladelphuL,  Pa,    On  lOosin. 

WiLUAM  Wallace  Nichols  (Dynamic  Engineering),  ManiUm  Springs,  Col  On 
the  Compound  Engine  with  an  original  Design  for  a  Compound  Yacht  Engine. 

Herbert  Lincoln  Notes  (Chemistry),  New  Haven,  On  a  Short  Method  of  Sep- 
arating a  Small  Amount  of  Zinc  from  a  Large  Excess  of  Iron. 

William  Tuttle  Smbpard  (Civil  Engineering),  Bristol,  On  the  Sinking  of 
Foundations  by  the  Use  of  Compressed  Air. 

AMES  Henrt  Warner  (Select),  Steubenvilie,  0.  On  Methods  of  Conducting 
Presidential  Elections. 

.ndrew  Lincoln  Winton  (Chemislry).  Bridgeport.  On  the  Chemical  Composi- 
tion of  a  Mineral  from  Fowler,  N.  Y. 
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Gustavo  Alfonso  (Chemislry),  New  York  City.    On  the  Separation  of  Zinc  and 

Nickel. 
Klwood  Harvey  Allcutt  (Dynamic  Engineering),  Kansas  Gity^  Mo.    On  the 

Edison  System  of  Incandescent  Ligliting. 
Albert  Park  Campbell  (Dynamic  Engineering),  New  Haven.    On  the  Theory  ol 

the  Giffard  Injector. 
William  Bkainard  Coit  (Select),  New  London.    On  the  United  States  Weather 

Signal  Service. 
Clifford  Laurej^ce  Colton  (CJivil  Engineering),  Canton.     Review  of  the  Chapel 

Street  Bridge  over  West  River. 
Arthur  Bixby  Ferguson  (Biology),   New  Haven.    On  the  Nervous  System  of 

the  Cat. 
Davenport  Galbraith  (Select),  JSrie,  Pa.    On  Criminal  Procedure  in  tlie  United 

States  and  France. 
Morgan  Augustus  Guinnip  (Select),  Washington^  2>.  C.    On  the  Silk  Industry 

of  the  United  States. 
John  Bell  Hatcher  (Natural  History),  Cooper^  Iowa.    On  the  Genus  of  Mosses 

termed  Conomitrium.  . 
Samuel  Brown   Hawley  (Dynamic  Engineering),  Tonkersy  N.  F.    On  Electric 

Lighting. 
Henry  Clay  Johnson  (Dynamic   Engineering),  Bomey  Oa.    On  the  Westing- 
house  Automatic  Engine. 
Thomas  Crossley  Johnson  (Dynamic  Engineering),  New  Haven.    On  the  Manu- 
facture of  Iron  and  Steel. 
Edson  Keith,  Jr.  (Dynamic  Engineering).  Chicago,  HI.    On  the  Telephone. 
DUANE  JuDSON   Kelsey  (Dynamic  Kngineering),  KiUingworth.  i^On  the  Tnutf- 

mission  of  Energy. 
Luther   James   Martin  (Biology),  Nnrwioh.      On   the  Vertebral  ]CJolumn,  the 

Shoulder  and  Pelvic  Girdles  of  the  Cat. 
George  Edgar  Moult hrop  (Civil   Engineering),  New  Haven.    On  the  Niagira 

Falls  Suspension  Bridge. 
Albert  Anderson  Noye  (Dynamic  Engineering).  Buffalo,  N.  T.    On  Roller  Mills. 
Joseph  Powell,  Jr.  (Civil  Kngineering),   Towanda,  Pa.     On  the  Sewerage  whI 

Sewage  Systems. 
Joseph  Warren  Rogers,  Jr.  (Dynamic  Engineering),  Scarborongh,  N.  7.    Oo 

the  Theory  of  the  Dynamo- Electric  Engine. 
Walter  Allen  Sadd  (Civil  Engineering),  SouVt,  Windsor.    On  the  Venlilatioo 

of  Public  Buildings. 
William  GtODFREY  Sage  (Dynamic   Engineering),    Chicago^  Hi     On  Hydraulic 

Elevators. 
Russell  Sargent  (Clicmistry),  New  Haven.    On  the  Incrustations  of  Boilers. 
Clarence  Wellington  Sheli>on  (Biology),  Brooklyn,  N.   Y.      On  the  Skull  of 

the  Cat 
John  Prentice  Terry  (Dynamic   Kngineering),  Brooklyn,  N.   F.    On  Turbine 

Water  Wheels. 
Chester  Thorne  (Civil  Engineering),  MiUhrook^  N.  Y.    On  the  Improved  Main 

Drainage  System  of  Boston. 
Elmore  Abkam  Willets  t^fteVecX.),  Belmout,  1^.  Y.    <^\i  >^^  ^x^m^sjUoq  of  Crude 

Petroleum. 
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Franklin  Eldkid  Worobsteb,  A.B.  (Dynamic  Engioeering),  Albany,  N.  7.    On 
the  Steam  Indicator. 

Prizes. 

Class  of  1884. 

'or  excellence  in  (Hvil  Engineering,  the  prize  awarded  to  Laurence  Vincent 

BenAt,  Washington,  D.  C. 
or  excellence  in  Dynamic  Engineering,  the  prize  awarded  to  Edwin  Musseb 

Herr,  Denver,  Col,  with  honorable  mention  of  Charles  Percival  Farquab, 

York,  Pa.,  and  Wm.  Wallace  Nichoi^  Manitou  Springs,  Col, 
or  excellence  in  German,  the  prize  divided  between  Gboboe  Wtckoff  CimMiNS, 

Vienna,  K  J.,  and  Charles  Percival  Farquar,  York,  Pa, 

Class  of  1885. 

>r  excellence  in  the  Mathematics  of  Junior  Year,  the  prize  divided  between  James 
Alward  SEYMOURf  Aubum,  K  Y.,  and  Frederick  Bbewsteb  Wheeleb, 
Monroe,  with  honorable  mention  of  Robert  Neill  Brace,  Dobbs  Ferry,  N,  Y,, 
John  Yenable  Hanna,  Kansas  City,  Mo.,  and  Louis  Milton  Schmidt,  New 
Britain, 

Class  of  1886. 

)r  excellence  in  all  (he  Studies  of  Freshmen  Year,  the  prize  awarded  to  Emanuel 
Frank  Selz,  Chicago,  III.,  with  honorable  mention  of  William  David  John- 
son, New  Haven,  Edwin  Frank  Metek,  Chicago,  III,  George  Eustis  Potts, 
Philadelphia,  Pa.,  and  William  Sandebs  Tevis,  San  Francisco,  Cal. 

>r  excellence  in  German,  the  prize  divided  between  Emanqel  Fbank  Selz  and 
Edwin  Frank  Meter,  Chicago,  lU. 

>r  excellence  in  Mathematics,  the  prize  divided  between  Harrie  Sheldon 
Leonard,  Washington,  D.  C,  and  Willum  Sanders  Tevis,  San  Francisco, 
CdL 

•yr  excellence  in  Physics,  the  prize  awarded  to  Theodore  Newton  Case, 
Hartford, 

>r  excellence  in  Chemistry,  the  prize  awarded  to  William  Sanders  Tevis,  San 
FVancisco,  Cal. 

>r  excellence  in  Mechanical  Drawing,  the  prize  awarded  to  Frederick  William 
Darlington,  West  Chester,  Pa.,  with  honorable  mention  of  William  Wallace 
Atterbury,  Detroit,  Mich.,  and  Rockwell  Amasa  Williams,  Canterbury. 

>r  excellence  in  English  Composition,  Ist  Prizes:  Henry  William  Blake,  New 
Haven;  Calvert  Townley,  Cincinnati,  0.  2d  Prizes:  Frederick  William 
Darlington,  West  Chester,  Pa.;  Alexander  Harrison  Davis,  Watertown; 
WiLUS  Benjamin  Herr,  Denver,  Col.  3d  Prizes:  William  Wallace  Atter- 
bury, Detroit,  Mich.;  William  Washington  Gordon,  Savannah,  Ga.;  Wil- 
liam David  Johnson,  New  Haven;  Harrie  Sheldon  Leonard,  Washington^ 
D.  C. ;  Henry  Hayes  Wadsworth,  Glencoe.  Minn. 


=^ROGRAMME   OF   STUDIES 


AND 


CATALOGUE, 


FOR    THE    COLLEGE    YEAR,    1884-85. 


CALENDAR. 


1884. 

i8  Sept. 
22  Dec. 

Thursday, 
Monday, 

First  Term  begins. 
First  Term  ends. 

1885. 

Winter  Vaoatioti  of  two  wtHa, 

6  Jan. 
I  April, 
8  April, 
23  June, 

23  June, 

24  June, 

Tuesday, 

Wednesday, 

Wednesday, 

Tuesday, 

Tuesday, 

Wednesday, 

Second  Term  begins. 

Spring  Recess  begins. 

Spring  Recess  ends. 

Meeting  of  Appointing  Board. 

Anniversary. 

Commencement. 

1 

25,  26,  27  June 

Thursday.      ) 
Friday,  Sat..  S 

Examination  for  Admission. 
Summer  Vacation  of  thirteen  weeks.  1 

22.  23  Sept. 
24  Sept. 
24  Dec. 

Tues.,  Wedn., 

Thursday, 

Thursday, 

Examination  for  Admission. 
First  Term  begins. 
First  Term  ends. 

1 

ABBREVIATIONS. 

s.  H. Sheffield  Hall. 

N.  s.  H. North  Sheffield  Hall. 

TR.  .-----  Treasury  Building. 

D. Durfee  College. 

F. Farnam  College. 

E. East  Divinity  Hall. 

w. West  Divinity  Hall. 

p.  M. Peabody  Museum. 

A. Absent  on  leave. 


In  the  buildings  belonging  to  the  Sheffield  Scientific  School,  the  rooms 
numbered  from  i  to  21  are  in  Sheffield  Hall ;  from  a6  to  58  in  North  Sbe^* 
field  Hall. 


CORPORATION. 


PBE8IDINT. 

Rbv.  NOAH  PORTER,  D.D.,  LL.D. 

FELLOWS. 

s  Excellency  THOMAS  M.  WALLER,  M.A.,  New  London. 
s  UoNOB  GEORGE  G.  SUMNER,  Hartford. 
iv.  THEODORE  D.  WOOLSBY,  D.D.,  LL.D.,  New  Haven. 
v.  GEORGE  J.  TILLOTSON,  M.A.,  Wbthbrsfield. 
:v.  MYRON  N.  MORRIS,  M.A.,  West  Hartford. 
)N.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  City. 
lEF  Justice  MORRISON  R.  WAITE,  LL.D.,  Washington,  D.  C. 
:v.  LAVALETTE  PERRIN,  D.D.,  Torrington. 
;v.  SAMUEL  G.  WILLARD,  M.A.,  Colchester. 
>s.  HENRY  B.  HARRISON,  M.A.,  New  Haven. 
:v.  JOSEPH  W.  BACKUS,  M.A.,  Plainvillb. 
►N.  FREDERICK  J.  KINGSBURY,  M.A.,  Waterbury. 
:v.  NATHANIEL  J.  BURTON,  D.D.,  Hartford. 
:v.  JOSEPH  ANDERSON,  D.D.,  Waterbury. 
:v.  CHARLES  RAY  PALMER,  M.A.,  Bridoeport. 
:v.  JOSEPH  H.  TWIOHELL,  B.A,  Hartford. 
)N.  WILLIAM  WALTER  PHELPS,  M.A^  New  York  City. 
THOMAS  G.  BENNETT,  Ph.B.,  New  Haven. 


secretary. 
FRANKLIN  B.  DEXTER,  M.A. 


treasurer. 


:Y  0.  KINGSLET,  M.A. 


(6  tr.)    23  Hillhouse  av. 


GOVERNING   BOARD. 


APPOINTED  BT  THE  OOBPORATION  OP  TALE  OOLLBGX. 


Pretident. 

EV.  NOAH  PORTER,  D.D.,  LKD.,-;; 


Director. 


EORGE  J.  BRUSH, 


(7  TR.)    31  HillhouBe  ay. 


(3  8.  H.)     U  Trmnbull  at. 


Profenon. 

ARRANOED  IN  THE  ORDER  OP  THEIR  GRADUATION. 

JHESTER  S.  LYMAN, 


As&onomyy  Theoretical  and  Practical. 

WILLIAM  D.  WHITNEY, 
Linguistics  and  French, 

rEORGE  J.  BRUSH, 
Mineralogy. 

AMU  EL  W.  JOHNSON, 

Theoretical  and  Agricultural  Chemistry. 

IJLLTAM  H.  BREWER, 

Agriculture  (NORTON  Professor). 

>HN  E.  CLARK, 
Mathematics. 

^^:NIKL  C.  EATON, 
Botany. 

I-ARLES  B.  RICHARDS. 

Dynamical  Engineering  (HlOOlN  Ptqfessor). 

lOMAS  R  LOUNSBURY, 
English. 

^CAR  D.  ALLEN, 

AncUyUcal  Chemistry  and  Mtialhurgy. 

:>DISON  R  VERRILL, 
Zoology  and  Geology. 

^DNEY  I.  SMITH, 
Comparaiive  Anatomy. 

IXLIAM  a.  MIXTER, 
Chemistry. 

JAY  DUBOIS, 
Civil  Engineering. 

t^ARLES  8.  HASTINGS, 
Physics. 

e:NRY  W.  PARNAM, 

Political  Economy  and  History. 

^'SSELL  H.  CHITTENDEN, 
Phyaioiogical  Ohemivtry. 


(39  N.  8.  H.)    8«  iVonitMill  St 

(205  D.)    227  Church  at. 

(3  &  n.)    14  Tnnnboll  st. 

(12  8.  H.)    64  Trumbull  at. 

(4  &  H.)    246  Orange  at. 

(40  N.  8.  R.)    30  Trumbull  at. 

(41  N.  8.  B.)    70  Sw^em  at. 

(45  N.  &  H.)    43  Elm  at. 

22  Linooln  at. 

(1  8.  H.)    433  Temple  at 

(15  p.  M.)    86  Whalley  av. 

(14  P.  M.)    78  Whalley  av. 

(8  &  H.)    144  Edwarda  at 

(46  N.  8.  H.)    258  Bradley  at 

(30  N.  &  H.)     191  Bradley  at 

43  Hillhouae  av. 


LECTURERS,    INSTRUCTORS  AND   ASSISTANTS. 


ADDITTOKAL  TO  THE  OOYERNINO  BOARD. 


ALBERT  S.  WHEELKR, 
German. 


TremoDt  Houm. 


WILLIAM  I.  KNAPP,  Street  Professor  of  Modem  Languages, 

French,  (42  8.  M.)    75  Whitney  ar. 

MARK  BAILEY, 

Elocution.  (160  r.)    200  Temple  il. 

JOHN  H.  NIEMEYER,  Professor  in  Yale  School  of  Fine  Arts, 

Dree  Hand  Drawing,  8  Art  SdiooL 

FREDERICK  R.  HONEY, 

Descriptive  Geometry  and  Projection  Drawing.      (53  K.  &  H.)     14  Linooln  8t 

THOMAS  W.  MATHER, 

Kinematics  and  Machine  Design.  (45  K.  8.  H.)     19  Warren  pL 

SAMUEL  L.  PENFIKLD, 

Mineralogy.  (2  P.  M.)    14  &  B. 

HORACE  L.  WELLS, 

Analytical  Chemistry.  14  8.  H. 

SAMUEL  E.  BARNEY, 

CivH  Engineering.  363  ELd  it> 

ALTON  W.  LEIGHTON, 
Drawing, 

THOMAS  B.  OSBORNE, 
Analytical  Chemistry. 


LOUIS  V.  PIRSSON, 
Analytical  Chemistry. 

WILLIAM  W.  NICHOLS, 
Mathematics. 


129  College  St 
260  Crown  ^ 


8  ProepectpL 
289  York  «t 


JANITOR  OK   SHEFFIELD   HALL. 

ANTON  PFKIFER.  55  Lock  street. 


JANITOR  OF  NORTH  SHEFFIELD  HALL. 

GEORG¥i  ^.  ^TOTiT>K^\i,  VL  Uma^sJA. 


GRADUATE   STUDENTS. 
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GRADUATE  STUDENTS. 


ben  Barney,  ph.b., 

tholomew,  ph.b,, 

Uake,  Pii.B.. 

irk  Campbell,  ph.b., 

)oWilt  Garrinjj:ton,  ph.b., 

'yokoflf  Cummins,  ph.b.. 

uyot  Dana,  b.a., 

•Ibrook  Gladding,  ph.b., 

crbert  Graves,  b.a., 

flaon  Kelsoy,  ph.b., 

r  Lambert,  b.a., 

Vallace  Nichols,  ph.b., 

Iiirr  Osborne,  b.a., 

Mahon  Painter,  b.a., 

xnitiuo  Pirsson,  ph.b., 

Mwin  Safford,  ) 
U.  S.  Navy,         \ 

'uttle  Shepard.  ph  ».. 

'Eugene  Smith,  ph.b.,  ) 
rnlvcralty  of  Pa.  f 

ntico  Terry,  ph.b., 

Kldred  Worcester,  b.a.,  ph.b., 


New  Haven, 

283  Orange  St. 

Guilfordy 

Guilford 

New  Haven, 

361  Temple  st. 

New  HaveUy 

28  York  sq. 

New  Haven^ 

1169  Chapel  8t 

Vienna,  N.  J., 

289  York  st. 

New  Havenj 

24  Hillhouse  av. 

New  Haven, 

170  Martin  st 

New  Haven, 

101  Grove  st 

Killingworih, 

228  Crown  Bt 

New  York  GUy, 

90  High  at 

Manitou  Springs,  Col.., 

289  York  st 

New  Haven, 

260  Crown  St. 

West  Haven, 

4e. 

New  York  City, 

8  Prospect  pi. 

Chillicot?ie,  0., 

150  College  st 

Bristol, 

17  College  st 

New  Haven, 

76  Howe  st 

Brooklyn,  N.  Y,, 

90  High  St. 

New  York  City, 

72  w. 
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SENIOR  CLASS. 


Arthur  Bronson  Adams, 
Greiivillo  French  Allen, 
Philip  VauWyck  Anderson. 
James  Arthur  At  wood, 
John  Frank  Babcook, 
Paul  Daily  Bernard, 
Clarence  Blakeslee, 
Robert  Neill  Brace, 
Clarence  Russell  Britton, 
Fred  Spencer  Bullene, 
Richard  Morton  Bushnell, 
Merritt  Mead  Clark, 
Wallace  Sherman  Clark, 
Arthur  Chandler  Coates, 
William  Ledlie  Culbert, 
John  Joseph  Flather, 
WUIiam  Holt  Gale, 
Irving  Cook  Gladwin, 
Jacob  Philip  Goodhart, 
Charles  Lord  Griffith, 
John  Venable  Hanna, 
John  Ethan  Hill, 
Dayid  Leavitt  Hough, 
Percy  Jackson, 
Edwin  Young  Judd, 
Amos  William  Kimball, 
Harry  D.  Kohu, 
Ira  Tjamb, 
Percy  Ljrford  Lang, 
William  Hoath  Lyon,  Jr., 
(Charles  Pond  McAvoy, 
Charles  Dickerman  McCandliss, 
William  Adair  McDowell, 
Daniel  William  Maher, 
Daniel  Delevan  Mangam,  Jr.. 
William  Edward  Martin, 
Edward  Alexander  Meredith, 
Deane  Miller. 
Herbert  Lincoln  Mitelioll, 
.Tames  Jacob'^Morgan, 
William  Alpheus  Nettletou, 
Truman  Handy  Newbery, 
Isaac  Norris,  3d, 
George  Washington  Notion,  3t., 


New  Ilaven^ 
New  Haven. 
Sing  Sing,  N.  F., 
Wauregan, 
Elmira,  N.  7., 
Brooklyn^  N.  7., 
New  Haven, 
Dobbs  Ferry,  N.  F., 
Cleveland,  0., 
Kansas  City,  Mo.^ 
Sayhrook^ 
Bedford,  N  7., 
Brooklyn,  N  F., 
Kansas  City,  Mo., 
Brooklyn^  N.  F., 
Bridgeport, 
New  York  City, 
Sherburne,  N.  F., 
New  Haven^ 
San  Francisco,  Col., 
Kansas  City,  Mo., 
Mystic  Bridge, 
Fort  Wayne,  Ind., 
BeUetnUe,  N.  J., 
Hartford, 
Portland,  Oregon, 
Chicago,  III, 
Franklin, 
Waverly,  N.  T., 
Brooklyn^  N.  F., 
Chirago,  III., 
Philmldphia,  Pa., 
Ijfixington,  Ky., 
Nnv  Haven, 
Sing  Sing,  N.  F., 
AUentmvn,  Pa., 
Xenin^  0., 

Nexo  RocheUe,  N.  F, 
New  Haven,  61 

New  Haven, 
Kansas  City,  Mo., 
Detroit,  MieJu, 
Philad^phui,  Po., 
LoulswWt^  K>j.^ 


120  St.  John  St. 

433  Ttoiple  St. 

68  W. 

43  College  st 

36EliD8t 

68  w. 

505  George  st. 

65  w. 

36  Elm  5L 

36  Ehn  St. 

159  OniDge  St. 

411  Temple  8t 

380  George  st. 

36  Elmst 

65  w. 

295  York  st. 

58  w. 

203  York  st 

107  Court  sL 

36  Elmst 

380  George  st. 

84  Lafayette  si 

109  Elm  sL 

119  w. 

86  w. 

43  College  at. 

67  w. 

159  Orange  st. 

43  College  st 

106  Wall  st- 

43  College  st. 

A. 

43  College  st 
299  George  st. 

43  College  st 

395  Temple  st 

389  Temple  st 

36  Elmst 

Insuraooe  Bld'g. 

470  Kim  st 

124  w. 

43  College  st 

77  w. 

J24W. 
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Miver, 

nniogham  Oliver, 

"handler  Page, 

aFayette  Perkins, 

^atson  Pinnoy, 

'uthill  Pratt, 

irraoiir  Reeve. 

Crawford  Keid, 

ce, 

Todd  Ross, 

Gideon  Rupert, 

Ibert  Sands, 

llton  Schmidt, 

.Iward  Seymour. 

Shipley,  Jr., 

jodfrey  Snydacker, 

erome  Stevens, 

VanSchoonhoven  Thome, 

<ee  Townsend, 

;^hauncey  Turner, 

Elliot  VerriU, 

k  Brewster  Wheeler, 

loward  Whitehouse, 

Simpson  Wilson, 

n  Elizur  Wright, 


Pittsburgh^  Pa,^ 
Pittshurghy  Pa.^ 
Inir  Haven, 
Portland,  Me., 
Derby, 

Elmira,  N.  Y., 
Dayton,  0., 
Lakeci'fle, 
PottsUywn,  Pa., 
Belfast,  Me., 
New  Haven, 
Nexo  Haren, 
Xeio  Britain, 
Auburn,  X.  Y., 
Cincinnati,  0., 
Chicago,  JH, 
New  Haven, 
New  York  City, 
New  York  City, 
Omaha,  Nebr., 
New  Haven, 
Monroe, 
Hartford, 
New  York  City, 
CromweU, 


138  College  8t. 

138  College  St. 

South  Quinnipiac  st. 

203  York  st. 

395  Temple  st. 

36  Elm  fit. 

395  Temple  st. 

74  High  St. 

43  CoUege  st. 

62  w. 
109  High  8t, 

1173  Chapel  St. 

395  Temple  st 

36  Blm  8t. 

109  Elm  St. 

57  w. 

7  Wooete»'  pi. 

66  w. 

71  w. 

393  Temple  st. 

86  Whalley  av. 

409  Temple  st. 

395  Temple  st 

119  w. 

63  w. 
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JUNIOR  CLASS. 


William  AUender, 
Gilbert  Lincoln  Hasted  Arnold, 
William  Wallace  Atterbury, 
Natban  Kdward  Ayer, 
Silas  Warren  Bartlett, 
Henry  William  Blake, 
John  Marvin  Blakeley, 
Howard  Cone  Bolton, 
Percival  Ranney  Bolton, 
Louis  Whitford  Bond, 
Thomas  Stoddard  Bronson, 
Harry  Lockwood  Bums, 
Lewis  Emerson  Cadwell, 
Fred.  Eaton  Case, 
•  Theodore  Newton  Case, 
John  Chamberlain, 
Frederick  William  Darlington, 
Alexander  Harrison  Davis, 
John  Edwin  Doane, 
Joseph  Osterman  Dyer, 
Harvey  Farrington, 
Joseph  Essex  Fitzsimons, 
Robert  Elder  Forster, 
Frederick  Abbot  Goodwin, 
William  Washingion  Gordon,  3d, 
James  Eufrene  Greenel)aiim, 
Everett  Mason  Grimes, 
Harry  Cloyd  Ham  ill, 
David  Neil  Harper, 
Frank  Sj)erry  Harrison, 
Willis  Benjamin  Herr, 
Jay  Russell  Hickox, 
William  Brisbane  Hickox, 
William  Barlow  mil, 
Abraham  Lincoln  Howes, 
Marvin  I).  Hubbell, 
William  Evelyn  Hutchings, 
Morison  Tliomas  Hutchinson, 
Abraham  Lincoln  Hyde, 
William  David  Johnson, 
Thomas  Coggeshall  Knowles, 
Harrie  Sheldon  Leonard, 
Cornelius  Fay  Lynde, 
Malilon  Henry  Marlin, 


New  London, 

Stamford, 

Deiroit,  Mich., 

Bangor,  Me.y 

New  Jfaven, 

New  I/nveti, 

St.  Paul,  Minn,., 

Cleveland,  0., 

Cleveland  J  0.. 

New  York  City, 

New  Haven, 

Milford, 

New  Haven, 

Detroit,  Mich., 

Hartford, 

Kansas  City,  Mo., 

West  Chester,  Pa., 

Watertown, 

Chicago,  III., 

Galveston,  Dsx., 

Croton,  N.  Y., 

Waterbury, 
Harrislmrg,  Pa., 
Rutland,  Vt., 

Savannah,  Ga., 

Chicago,  III., 

Oakland,  Col., 

Georgetown,  CoL, 
Shippensburgh,  Pa., 
New  Haven, 
Denver,  Col., 
South  Britain, 
Litchfield, 
Greenfield  Hill, 
Black  Bock, 
New  York  City, 
Louisville,  Ky., 
Brooklyn,  N.  Y., 
New  Haven, 
New  Haven, 
San  Irancisco,  Cal.., 

Washi7igton,  D.  C, 
Rock  Island,  III.^ 


59  w. 

60  Lyoo  sL 

59  Prospect  ± 

328  Temple  >t 

389  Temple  st 

361  Temple  9t 

389  Temple  at 

55  W. 

55  w. 

61  w. 

1460  Chapel  9t. 

63  Prospect  st. 

106  Liberty  st 

389  Temple  ?t. 

287  York  «t 

76  Mansfield  st 

133  College  St. 
289  York  rt. 

36  Elm  6t 

31  Trumbull  St. 

64  High  st 

509  Chapel  st. 

38Elmst 

38  Elm  st 

64  High  st 

38  High  st 

134  College  st 
287  York  st 

12Lincohi8t 

18  Warren  st 

287  York  sU 

270  Martin  St. 

64  w. 

17  CoUegest- 

389  Temple  «t- 

113  Colleges^ 

43  CoUegest- 

36BlDi8t. 

1 79  Washington  sfc- 

92  Rosette^- 

107  W»ll  8t- 

ISTrumballsfc- 

90  Wall  "^ 
236Gmi8«<^ 
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Anderson  Marsh, 
mry  Matthiessen, 
ieker, 
ink  Meyer, 
irk  ins  Miller, 
lite  Patten, 
ustis  Potts, 
'derick  Prentiss, 
cker  Rice, 
nes  Richmond, 
>8twick  Robbins, 
Donalds, 

Holloy  Rudd, 
{4in, 

b'rank  Selz, 
ipland  Shaw, 
anders  Tevis, 
Milfe  Thomas, 
•wnley, 

*11ok  Devereux  Towosend, 
rodhead  VanBuren,  Jr., 
yes  Wadsworth, 
ward  Warnock, 
'illcox, 

Amasa  Williams, 
ighton  Williams, 
jKnij^ht  Woods, 


Kansas  CHy^  Mo.j 
Cornwall,  N.  F., 
Chicago^  III,., 
Chicago^  Itt.^ 
Utica,  N.  7., 
North  Hdveny 
PhUaddphic^  Pa.^ 
Water tow%  Wisc.j 
St.  PatUj  Minn.^ 
Providence,  R.  /., 
Lakeville, 
New  York  dty, 
LakeviUcj 
Oinaha^  Nebr., 
Chicago^  111.^ 
Buffalo,  N.  r., 
San  Francisco,  Cal., 
New  York  City, 
Cincinnati,  0., 
Middletovm, 
Englewood,  N.  J., 
Olencoe,  Minn., 
Atlanta,  Oa., 
Omaha,  Nebr., 
Canterbury, 
Minneapolis,  Minn., 
New  Haven, 


64  w. 

36  Klro  St. 

43  College  st 

126  High  St 

60  w. 

119  Greene  st. 

71  w. 

36  Elm  St. 

36  Elm  St. 

43  Colloge  St. 

162  Grove  st 

43  College  st 

389  Temple  st. 

159  York  st 

126  High  8t 

63  Prospect  st 

36  Elm  St. 

134  College  st 

101  w. 

101  w. 

43  College  st 

AUingtown 

126  Highst 

163  Temple  st 

104  Wall  st 

389  Temple  st 

364  George  st 
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Henry  Frederick  Adams, 

Westport, 

( 

Robert  Clayton  Augur, 

West  Haven, 

2dav 

Elmer  Ellsworth  Bennett, 

Plainfield. 

1 

Emerson  Francis  Bennett, 

Fuebio,  Col, 

Walter  Pierpont  Bigelow, 

New  Haven, 

t 

Herbert  Spencer  BuUard, 

Hartford, 

• 
* 

Lewis  Alexander  Burgess, 

Newark,  N.  J., 

William  Harper  Butler, 

Olean,  N.  F., 

George  Alfred  Caldwell, 

LouisvUie,  Ky,, 

Richard  Augustus  Chapman, 

Rye,  N.  F., 

] 

Harry  Fitch  Coleman, 

Logansport,  hid.. 

• 

Lewis  Atterbury  Conner, 

New  Albany,  Ind., 

r 

David  Mark  Cummings, 

Chicago.  lU., 

• 

Julius  Gilbert  Day, 

Seymour^ 

t 

4 

William  Greenhow  Doane, 

Oinaha^  Nebr., 

John  Ambrose  Doolittle, 

New  Haven, 

i 

Edward  Warburton  Durant, 

Stillwater,  Minn,, 

Isadore  Dyer,  Jr., 

Galveston,  Tex., 

Henry  Hayes  Ellis, 

Oxford,  Me., 

1 

Charles  Francis  Emerson, 

TUusville,  Pa., 

K 

Arthur  Mansfield  Everit, 

New  Haven, 

5 

Pedro  Florentine  Francke, 

New  York  City, 

Raymond  Thomson  French, 

Seymour, 

Charles  Hunter  Gardner, 

New  Haven, 

7 

Francis  Frederic  Georger, 

New  York  City, 

Robert  Fisher  Gibson, 

York,  Pa., 

t 

1 

Charles  Joseph  Goldmark, 

New  York  City, 

e 

Wilfred  Elizur  Griggs, 

Waterbury, 

George  Conradt  Ham, 

Washington  Hollow, 

N.  Y, 

Harry  Leon  Hamlin, 

Chicago,  HI., 

11 

Edgar  Burton  Harger, 

Oxford, 

16  1 

William  Lynde  Harrison, 

New  Haven, 

Herbert  Leopold  Hart, 

Chicago,  HI, 

James  Henry  Hayden, 

New  York  City. 

65 

Henry  Allen  Higley,  Jr., 

Brooklyn,  N.  Y., 

Joseph  Cooke  Jackson,  Jr., 

New  York  City, 

1 

Lawrence  Bates  Jenckes, 

Stamford, 

Leonard  Abbot  Jenkins, 

Dresden,  Saxony, 

Charles  Sherman  Jewett, 

Buffalo,  N.  F., 

1 

John  Edwin  Judson, 

New  Haven, 

14: 

Frederick  Sheffield  Kellogg, 

Utica,  N.  Y, 

66 

Charles  Foster  Kent, 

Palmyra,  N.  Y., 

3 

Grajson  Guthrie  Knapp, 

Att&um,  N.  F., 

3t 

Charles  Wilbur  Knox, 

P\Ui^Tq>\,  Pa., 
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»towart  Kulp, 
Eugene  Leonard, 
d  Linsley  Maltby, 
Zcller  Marshall, 
'  JamcH  Morrison, 

I  Everett  Oakes, 

n  Partridge  Ordway, 
d  Horatio  Parker, 
in  Treat  Parlin, 
Srakine  Patrick, 
Walter  Patten, 
id  Bishop  Patterson, 
Adelbert  Paul, 
H  Eugene  Phillips, 
n  Thomas  Rainey 
Clark  Reed, 
Smith  Reynolds, 
5  Brinckerhoff  Richards, 
lobert  Wheaton  Sargent, 

II  Marcelin  Scaife, 
Harmon  Short, 

d  Arthur  Smith, 
Mans6eld  Smith, 
Starr  Sperry, 
Perry  Stanton, 
1  Pierpont  Stevens, 
•  Peale  Summers, 
Denio  Tourtellot, 
n  Conquest  Tucker, 
•d  Beecher  Tuttle, 
I  Robertson  Tyler, 
John  Wakeman, 
Otto  Walther, 
nlel  P.  Washburn. 
Warren  Wentworth, 
d  Gilbert  Williame, 
3  Henry  Wood, 


WiOcesbarre^  Pa.^ 
Chicago^  lU.^ 
North/ord, 
Ditytoriy  0., 
Cincinnati,  0., 
Washington,  D.  (7., 
Boston,  Mass., 
Detroit,  Mich., 
CasseUon,  Dakota, 
Omaha,  Kebr., 
North  Haven, 
Allegheny  City,  Pa., 
New  Haven, 
Southington, 
Cleveland,  0., 
Pittsburgh,  Pa., 
Poughkeepsie,  N.  Y., 
New  Haven, 
Chicago,  III, 
Allegheny  City,  Pa., 
New  York  City, 
Middletown, 
East  Haven, 
Ansonia, 
New  York  City, 
New  Haven, 
Cdotado  Springs,  Col 
mica,  N,  F., 
New  York  City, 
Naugatuck, 
Owensboro,  Ky., 
Greenes  Farms, 
Brooklyn,  N,  Y., 
Bridgewater,  Moss., 
Chicago,  Hi, 
Essex, 
Dayton,  0,, 


242  York  st. 

64  High  St 

297  York  st 

61  Grove  st 

129  College  st 

36  Elm  st 

155  Kim  st 

395  Temple  st 

8  Prospect  pL 

159  York  st 

1  ]  9  Greene  st 

381  Crown  st 

27  Washington  st 

53  Prospect  st 

237  Orange  st 

203  York  st 

55  Trumbull  st 

43  Kim  st 

120  York  st 

203  York  st. 

39  Lynwood  st. 

508  Chapel  st. 

East  Haven 

41  High  st 

393  Temple  st 

522  Howard  a  v. 

.,         1 26  High  st 

43  College  si. 

629  Chapel  st. 

242  York  st. 

242  York  st. 

53  Prospect  st 

53  Prospect  st 

53  Prospect  st. 

161  York  St. 

17  Wooster  pi. 

61  Grove  st. 
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SPECIAL  STUDENTS  NOT  CANDIDATES  FOR  A  DEGREE. 


Samuel  Ellsworth  Allen, 
Silas  Enoch  Burrows, 
Wallace  Arthur  Butricks, 
John  Cerow  Dutcher, 
Ludwig  Otterson  Kellogg, 
Benjamin  I.  Smith, 
Francis  Timothy  Smith, 
Warren  A.  Spalding, 
Francis  Lewis  Sperry, 


Glendakf  0., 
Mystic^ 
New  Haven^ 
Pawling^  N.  F., 
San  lYanciaco^  Col., 
Sherhwme^  N,  F., 
Simahury^ 
New  Haven, 
Tallmadge,  0., 


126Hifi^8t 

U  Lincoln  at. 

300  OolumhufliT- 

90  Wall  St 

421  Temple  st 

It  College  St 

7  Pearl  8t 

89  Church  9t 

146  College  8t 


SUMMARY. 


Graduates, 

Seniors, 

Juniors, 

Freshmen, 

Special, 


20 
69 
70 
81 
10 


Total, 


250 


SHEFFIELD  SCIENTIFIC  SCHOOL. 


I. 

OBJECTS. 

The  Sheffield  Scientific  School  is  devoted  to  instruction 
d  researches  in  the  mathematical,  physical,  and  natural  sciences, 
ith  reference  to  the  pron^otion  and  diffusion  of  science,  and  also 
the  preparation  of  young  men  for  such  pursuits  as  require 
pecial  proficiency  in  these  departments  of  learning.  It  is  one  of 
e  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 
l,  and  art  schools,  having  its  separate  funds,  buildings,  teachers, 
d  regulations,  but  governed  by  the  Corporation  of  Yale  Col- 
?e,  which  appoints  the  professors  and  confers  the  degrees.  It 
in  part,  analogous  to  the  academic  department,  or  classical  col- 
?e,  and,  in  part,  to  the  professional  schools. 
The  instruction  is  intended  for  two  classes  of  students  : — 
I.  Graduates  of  this  or  of  other  Colleges,  and  other  persons 
alified  for  advanced  or  special  scientific  study, 
n.  Undergraduates  who  desire  a  training  chiefly  mathematical 
I  scientific,  in  less  pirt  linguistic  and  literary,  for  higher  scien- 
e  studies,  or  for  various  other  occupations  to  which  such  train- 
?  is  suited. 

a. 

HISTORY  AND  ORGANIZATION. 

The  School  was  commenced  in  1847.  In  1860,  a  convenient 
ilding  and  a  considerable  endowment  were  given  by  Joseph  E. 
^ffield,  Esq.,  of  New  Haven,  whose  name,  at  the  repeated 
tuest  of  the  Corporation  of  Yale  College,  was  afterward 
inched  to  the  foundation.  Mr.  Sheftield  afterward  frequently 
1  munificently  increased  his  original  gifts, 
tn  1863,  by  an  act  of  the  Connecticut  Legislature,  the  national 
^nt  for  the  promotit)n  of  scientific  education  (under  the  cou- 
^ssional  eimctment  of  July,  186*2)  was  gWeu  to  \\i\«»  ^-e^^TVKvviwX. 

5 


34  SHEFFIELD  SCIENTIFIC   SCHOOL. 

of  Yale  College.  Since  that  time,  and  especially  since  the  antamn 
of  1869,  numerous  liberal  gifts  have  been  received  from  the  citi- 
zens of  New  Haven,  and  from  other  gentlemen  in  Connecticut, 
New  York,  and  St.  Louis,  for  the  endowment  of  the  School,  and 
the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  State 
Board  of  Visitors,  consisting  of  the  Governor,  Lieut^nant-GoT- 
ernor,  three  senior  Senators,  and  the  Secretary  of  the  State  Board 
of  Educati<m  :  and  this  Board,  with  the  Secretary  of  the  Scientific 
School,  is  also  the  Board  for  the  appointment  of  students  to  hold 
the  State  scholarships. 

The  Governing  Board  consists  of  the  President  of  Yale  Col- 
lege and  the  Professors  who  are  permanently  attached  to  the 
School.  There  are  several  other  instructors  associated  with  them, 
a  part  of  whom  are  connected  with  other  departments  of  the 
College. 

III. 

BUILDINGS  AND  APPARATUS. 

The  two  buildings  in  which  the  work  of  instruction  in  the 
Scientific  School  is  mainly  carried  on  are  called  Sheffield  Hall  and 
North  Sheffield  Hall  ;  but  instruction  in  Mineralogy,  Geology, 
and  Biology,  including  Zoology  and  Comparative  Anatomy,  is 
now  given  entirely  in  the  Peabody  Museum.  These  buildings  con- 
tain a  large  number  of  recitation  and  lecture  rooms,  a  hall  for 
public  assemblies  and  lectures,  chemical  and  metallurgical  labora- 
tories, a  pliotograi)liical  room,  an  astronomical  observatory, 
museums,  a  library  and  reading  room,  besides  studies  for  some  of 
the  professors,  where  their  private  technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ing to  the  School  : 

1.  LalK)ratorioa  and  Apparatus  in  Chemistry,  Metallurgy,   Physics,  PhotogriphT« 

and  Zoology. 

2.  Metalliirpfical  Mu.-^oiini  of  Ores,  Furnace  Products,  etc. 

3.  Af^riciiliunii  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects,  etc 

4.  Collections  in  Zoolojry. 

f).   Astronomical  Observatory,  with  an  equatorial  telescope  by  Clark  and  Sons  of 
Camhrid^^e.  a  meridian  circle,  etc. 

6.  A  (.■oUocfion  of  Mechanical  Apparatus,  constituting  the  "  Collier  Cabinet" 

7.  Mo<leld  in  Architecluro.  (leometrical   Drawing,  Civil  Rngineering,  Tc^wgripl'' 

ical  KnpjineeriuK  uwd  M(ic\\ai\vcft ;    diagrams  adapted  to  public  lecturei; 
instruments  tor  t\eV\  \vT;\eV\ce. 
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8.  Maps  and  Charts,  lopographical,  geological,  hydrographical,  etc. 

The  herbarium  of  Professor  Brewer,  and  the  astronomical  instruments  of  Professor 
Lyman,  are  deposited  in  the  buildings.  Professor  Eaton's  herbarium,  near 
at  hacd,  is  freely  accessible.  Studeuts  also  have  access  to  the  various 
laboratories  and  collections  in  Natural  Science  in  the  Peabody  Museum. 

Students  are  also  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  the 
School  of  the  Fine  Arts,  and  the  Gymnasium. 

IV. 

THE  LIBRARY. 

The  special  technical  library  of  the  Scientific  School  consists  of 
about  five  thousand  volumes.  Included  in  this  is  the  "  Hillhouse 
Mathematical  Library  "  of  twenty-four  hundred  volumes,  collected 
during  a  long  series  of  years  by  Dr.  William  Hillhouse,  and  in 
1870  purchased  and  presented  to  the  Institution  by  Mr.  Sheffield. 
A  catalogue  of  this  collection  forms  a  supplement  to  the  Annual 
Report  of  the  Governing  Board  for  1870.  All  the  prominent  sci- 
entific journals  of  this  country  and  of  Europe,  together  with  the 
proceedings  of  foreign  academies,  and  scientific  societies,  can  be 
found  either  in  this  library  or  in  the  College  Library  to  which 
students  have  access. 

V. 

INSTRUCTION  FOR  GRADUATE  AND  SPECIAL 

STUDENTS. 

Persons  who  have  gone  through  undergraduate  courses  of  study, 
here  or  elsewhere,  may  avail  themselves  of  the  facilities  of  the 
School  for  more  special  professional  training  in  the  physical  sci- 
ences and  their  applications,  gaining  in  one,  two,  or  three  years 
the  degree  of  Bachelor  of  Philosophy,  or,  in  two  additional 
years  of  Engineering  study,  that  of  Civil  Exginekr,  or  of 
Dynamic  Engineer. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  of  Philos- 
ophy. The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticular needs  and  capacities  of  each  student,  and  may  be  combined 
with  that  given  by  the  graduate  instructors  in  other  departments 
of  the  University.  This  degree  is  conferred  upon  those  who,  hav- 
ing already  taken  a  BacIicJor's  degree,  engage  a^  ^\\\v^vi\\\>i  \w  N>^fc 
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Department  of  Philosophy  and  the  Arts  for  not  lees  than  two 
years  in  assiduous  and  successful  study.  It  is  not  given  upon 
examination  to  those  whose  studies  are  pursued  elsewhere.  The 
requirements  for  it  will  in  some  cases  exact  of  the  student  more 
than  two  years  of  post-graduate  labor ;  so,  especially,  wherever 
the  course  of  undergraduate  study  has  been,  as  in  the  Scientific 
School,  of  less  than  four  years.  The  candidate  must  pass  a  satis- 
factory final  examination,  and  present  a  thesis  giving  evidence  of 
high  attainment  in  the  branches  of  knowledge  to  which  he  has 
attended.  A  good  knowledge  of  Latin,  German  and  French  will 
be  required  in  all  cases,  unless,  for  some  exceptional  reason,  the 
candidate  be  excused  by  the  Faculty.  The  graduating  fee  la 
ten  dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  aj^ 
follows  : 

Professor  Lyman,  in  the  use  of  meridional  and  other  astronom- 
ical instruments. 

Professor  DuBois,  in  the  principles  of  thermodynamics,  and 
utilization  of  heat  as  a  source  of  power. 

Professor  Richards,  in  dynamical  engineering. 

Professor  1Iastin<4s,  in  selected  topics  in  physics,  and  guidance 
in  laboratory  work. 

Professor  Brush,  in  the  analysis  and  determination  of  mineral 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultural 
chemistry. 

Professor  Brewer,  in  agriculture  and  forest  culture,  in  the  use 
of  the  microscope,  and  in  physical  geography. 

Professor  Clark,  in  definite  integrals,  differential  equations, 
analytical  mechanics,  the  theory  of  numerical  approximation,  with 
the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  with 
reference  to  both  fiowering  and  cryptogamous  plants. 

Professor  Allkn,  in  analytical  chemistry,  and  in  metallurgy. 

Professor  Verrill,  and  Professor  Smith,  in  zoology  and  geol- 
ogy. 

Professor  ('hittenden,  in  physiological  chemistry. 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter 
time,  to  graduate  students  who  do  not  desire  to  become  candi- 
dates for  a  decree. 
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Stinlenls  wlio  have  taken  the  degree  of  Haehelor  of  Pliilosophy, 
may  obtain  the  degree  of  Civil  or  of  Dynamic  Engineer  at  the 
end  of  two  academical  years,  by  pursuing  the  following  higher 
course  of  study  an<l  professional  training. 

The  course  of  study  for  the  degree  of  I'ivil  Enginkeb  will 
comprise — 

1.  riipflier  Calculus,     Higher  Geometry.     Theory  of  Numerical  Operations. 

2.  Analytical  Mechanics.     Mechanics  applied  to  Rngineoring. 

3.  A  Course  of  Construction  and  Design.     Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc. 

This  course  will  occupy  one  year. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
practice,  the  candidate  will  be  required  to  furnish  a  comprehensive 
report  of  the  results  of  an  examination  into  the  existing  condition 
of  some  special  line  of  constructive  art ;  or  to  present  proper  evi- 
clence  that  he  has  bad  actual  charge  in  the  field,  for  several 
months,  of  construction  or  surveying  parties,  or  held  some  respon- 
sible position  deemed  equivalent  to  this. 

An  elaborate  design  must  also  be  subniitted  of  some  projected 
work  of  construction,  based  upon  exact  data  obtained  from  care- 
ful surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
site calculations,  and  the  necewsary  detailed  drawings,  and  accom- 
panied by  full  specifications  of  the  work  to  be  done,  and  the 
requirements  to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamic  Engineer  will 
comprise — 

1.  Higher  Calculus.     Higher  Geometry.     Theory  of  Numerical  Operations. 

2.  General  Principles  of  Dynamics  (Analytical  Mechanics),  including  special 

application  of  these  Principles  to  Dynamic  problems. 

3.  Constructiou  of  Machines.     Designs. 

4.  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  pennitted  to  employ 
such  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
sary in  the  examination  of  engineering  works  and  manufacturing 
establishments,  and  may  also  have  the  privilege  of  entering  upon 
professional  practice,  provided  it  is  done  with  the  knowledge  and 
consent  of  the  Professor  of  Dynamic  Engineering,  and  under  such 
circumstances  as  shall  appear  to  him  to  be  favorable  to  ^rot'^^- 
sioua]  progress. 
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An  elaborate  thesis  on  some  professional  subject,  with  an  orig- 
inal design,  or  project,  accompanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Studkntsi — For  the  benefit  of  those  who,  being  fully 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  a  degree,  special  or  irregular  students  are  received 
in  most  of  the  departments  of  the  School :  not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportnnities  are 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regular 
courses,  but  are  designed  to  aid  those  who,  having  received  a  suffi- 
cient preliminary  education  elsewhere,  desire  to  increase  their 
proficiency  in  special  branches. 


VI. 

REQUIREMENTS  FOR  ADMISSION  AND   COURSES  OF 
INSTRUCTION  FOR  UNDERGRADUATE  STUDENTS. 

Terms  of  Admihsiox. — Candidates  must  not  be  less  than  fifteen 
years  of  age,  and  must  bring  satisfactory  testimonials  of  moral 
character  from  their  former  instructors  or  other  responsible  persons. 

For  admission  to  the  Freshman  Class  the  student  must  pass  a 
thorough  examination  in  the  following  subjects  : 

Enijlish — including  grammar,  spelling  and  composition.  In  grammar,  Whitney's 
Kssentials  of  Knglisli  Grammar,  or  an  equivalent. 

History  of  tht  Unittd  States . 

Geography. 

Latin — (1)  Simple  exercises  in  translating  English  into  Latin.  (Smith*s  **/V»- 
cipin  iMtina,''  Part  I,  is  named  as  indicating  the  nature  and  extent  of  thi« 
requirement,  and  an  accpiaintance  with  it  will  l)e  required  unless  a  satisfactory 
substitute  is  offered).  (2)  Cjesar — six  books  of  the  Gallic  War,  op  their  ©quiT- 
a  lent.  (As  advantageous  substitutes  for  the  last  three  books  of  Cieaar  maj  be 
8uggeste<i  three  books  of  Vergil's  ^^%neid  or  a  similar  amomit  of  Ovid.) 

ylri7/?me'^jc— Fundamental  Operations,  Least  Common  Multiple,  Greatest  Comnoo 
Divisor,  Common  and  Decimal  Fractions,  Denominate  NumberSi  innlading  tin 
Metric  System  of  Weights  and  Measures;  Percentages,  including  Interest 
Discount  and  Conmussiow,  TtovotUou,  Kxtraction  of  the  Square  and  Cake 
Koots. 
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Algebra — FuDdamental  Operations,  Fractions,  Equations  of  the  First  Degree  with 
one  or  several  unknown  quantities ;  Inequalities,  Ratio  and  Proportion,  Involu- 
tion, including  the  Binomial  Formula  for  an  entire  and  positive  Exponent; 
Evolution,  the  Kednction  of  Radicals,  Equations  of  the  Second  Degree,  Progres- 
sions, Permutations  and  Combinations,  the  Method  of  Indeterminate  Coeffi- 
cients, Fundamental  Properties  of  Logarithms,  Compound  Interest 

Geometry — Plane,  Solid  and  Spherical ;    including  fundamental  notions  of  Sym- 
metry, and  examples  of  Loci  and  Maxima  and  Minima  of  Plane  Figures. 

Trigonometry — Including  the  Analytical  Theory  of  the  Trigonometrical  Tunc- 
tions,  and  the  usual  formulae ;  the  Construction  and  Use  of  Trigonometrical 
Tables ;  and  the  Solution  of  Plane  Triangles ;  so  much,  for  example,  as  is  con- 
tained in  Newcomb's  Trigfonometry  to  Art  79,  or  in  Wheeler's,  or  Richards's,  or 
Wentworth's  Plane  Trigonometry.  The  Logarithmic  and  Trigonometric  Tables 
furnished  at  the  Examination  will  be  Newcomb's  (Henry  Holt  k  Co.,  New 
York,  1882). 
While  no  entrance  examination  is  held  in  the  History  of  England,  candidates  for 

admission  are  urgently  advised  to  make  themselves  as  familiar  as  possible  with 

that  subject;  as  a  knowledge  of  it  is  essential  to  the  most  successful  prosecution 

of  some  of  tlie  studies  of  the  course. 

Candidates  will  be  allowed  the  option  of  passing  on  the  above- 
named  subjects  in  two  successive  years.  In  such  cases  they  must 
present  themselves  for  examination  at  the  June  examination  of 
the  first  year  in  the  following  subjects  or  parts  of  subjects  :  JHTw- 
tort/  of  ths  United  States^  Geography^  Arithmetic^  Plane  Geom- 
etry ^  and  Algebra  to  Quadratic  Equations, 

In  order  to  have  this  preliminary  examination  counted,  candi- 
dates must  pass  satisfactorily  on  four  of  the  subjects  ;  and  notice 
of  the  intention  to  divide  the  examination  must  be  given  to  Pro- 
fessor G.  J.  Brush,  Director  of  the  School,  on  or  before  June  16. 

For  preparation  in  Algebra,  Geometry,  and  Trigonometry,  the  recently  pub- 
lished text-books  of  Professor  Newcomb  (Henry  Holt  A  Co.,  New  York),  may, 
without  indicating  undue  preference,  be  especially  recommended.  And  to  the 
candidate  who  prepares  in  other  works,  they  may  serve  to  indicate  the  extent  and 
kind  of  attainments  expected  in  the  prescribed  topics.  Candidates  who  prepare 
in  the  Geometry  of  this  author,  may  for  the  present  omit  the  short  chapters  on 
Ellipse,  Hyperbola,  and  Parabola ;  though  they  will  find  it  advantageous  to  study 
them. 

In  his  preparation  in  Geometry  the  candidate  should,  as  far  as  practicable, 
have  suitable  exercises  in  proving  simple  theorems  and  solving  simple  problems 
for  himself.  It  is  important,  too,  that  he  should  be  accustomed  to  the  numerical 
application  of  geometric  principles,  and  especially  to  the  prompt  recollection  and 
use  of  the  elementary  formuhe  of  men!*uratiou.  In  Trigonometry  ho  should  be 
exercised  in  applying  the  usual  formulie  to  a  variety  of  simple  reductions  and 
transformations,  including  the  solution  of  trigonometrical  equations.  Readiness 
and  accuracy  in  trigonometrical  calculations  are  also  of  primft  Vrcv^wV'KVi'CSj.  Vi  ^v^ 
candidate.     7/  the  use  of  iogaritbms  is  postponed  \n\i\a  ^xe^«t^\AO\v XJC^ '\x\%<2k- 


40  SHEFFIELD   SCIENTIFIC  SCHOOL. 

nometry  is  taken  up  (which  is  by  do  means  neceseary  or  advisable),  be  ehoold 
then  have  abundant  applications  of  them  to  all  forms  of  calculaiioD  occurring  in 
ordinary  practice,  an  well  rb  lo  those  nppearing  in  the  soultion  of  than^ies. 
Finally  in  all  of  his  calculations,  he  <>houl«l  study  the  art  of  neat  and  orderly 
arran^oment. 

In  Latin  the  student  should  have  such  continued  training  in  parsing  as  shall 
make  him  thoroug^lily  familiar  with  declensions  and  conjugations,  and  with  the 
leudinfr  principles  of  Syntax.  To  secure  these  results  more  efltectually,  the 
requirement  has  been  adopted  of  simple  exercises  in  translating  English  into 
I^tin.  As  this  course  of  exercises  is  designed  solely  as  a  pre|)aratiou  for  read- 
ing, it  should  ))e  begun  at  the  earliest  stage  of  Latin  study.  A  very  large  pro- 
portion of  the  denciencif*s  in  the  Latin  examination  for  several  years  past  h«s 
been  due  to  the  neglect  of  the  suggestions  of  this  paragraph,  and  to  the  attempt 
to  read  a  Latin  author  with  totally  inadequate  g'ammatical  preparation. 

The  examinations  for  admiHsion  in  1885,  take  place  at  North 
Sbeftielcl  Hall,  on  Thursday,  Friday,  and  Saturday,  June  25,  2tJ, 
27  (beginning  at  9  a.  m.  on  Thursday)  ;  and  on  Tuesday  and 
Wednesday,  September  22,  23  (beginning  at  9  a.  m.  on  Tuesday). 
Opportunities  for  private  examinations  may,  in  exceptional  ease?, 
be  given  at  other  times. 

In  1885  examinations  (for  the  Freshman  Class  only)  will  also 
be  held  in  Andover,  Mass.,  in  Chicago,  in  Cincinnati,  and  in  San 
Fraiutisco  (beginning  on  Thursday,  June  25,  at  9  a.  m.),  at  places 
to  be  announced  in  local  newspapers  of  the  day  previous.  Candi- 
dates who  propose  to  be  present  are  requested  to  send  their 
names  to  Professor  G.  J.  Brush,  Director  of  the  School,  before 
June  15.  A  fee  of  live  dollars  will  be  charged  for  admission  to 
the  examinations  outside  of  New  Haven. 

Candidates  for  advan<'ed  standing  in  the  undergraduate  classes 
are  cxainincd,  in  addition  to  the  preparatory  studies,  in  those 
already  pursued  by  the  class  they  wish  to  enter.  No  one  can  be 
admittc<l  as  a  candidate  for  a  degree,  later  than  at  the  beginning 
of  tlie  Senior  vear. 

Courses  of  Instriction,  occaipying  three  years,  are  arranged 
to  suit  the  rcipiircnients  of  various  classes  of  students.  The  first 
ycarV  work  is  the  same  for  all  ;  for  the  last  two  years  the  instruc- 
tion is  chiefly  arranged  in  special  courses. 

I'hc  special  courses  most  distinctly  marked  out  are  the  follow- 
in  <j:  : 

((/ )  In  Clieiiiistry:  (h.)  In  (Mvil  Kngineoring; 

{r.)   In  l)vnanii<."al  (or  Mechanical)  Kngincerinjr; 

(d.)  In  AjrruMiUvwo;  {e.]  In  XaUirul  History; 

(/)  In  Biology  prcpi\TutoT\  lo  'SVvivWcvA  ^VuvWyi-?.-, 

{'/.)  In  studios  \m-imruU)Ty  lo  ^V\\\u^v;  v\\u\  ^\^VJ^\Mv^'^  V 

(h.)  In  solccl  stiuUcs  proAVArAloTV  lo  vAWvV\^\xv>.  ^X>.«v^^. 
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The  arrangement  of  the  studies  is  indicated  in  the  annexed 
scheme. 

FRESHMAN  YEAR— INTRODUCTORY  TO   ALL  THE   COURSES: 

FiBST  Tebm— German — Whitney's  Grammar  and  Reader.  Eitglish — Louns- 
bury's  History  of  the  English  Language;  Exercises  in  composition.  Mathematics 
— Spherical  Trigonometry  (Newcomb's) ;  Plane  Analytical  Geometry.  Physics — 
Recitations,  with  experimental  lectures.  (7 Aemwfry—Reci unions  and  Laboratory 
practice.     Elementary  Drawing — Practical  Lessons,  in  tlie  Art  School 

Second  Term — Language,  Physics  and  Chemistry — as  stated  above.  Mathe- 
matics— Plane  Analytical  Geometry,  continued.  Physical  Geography — Lectures, 
Bota/ny — Gray's  Lessons,  with  Lecturea  Drawing — Isometric  Drawing,  with 
application  to  drawing  fVom  models  and  stnictures  by  measurement.  Shading 
and  tinting.  Principles  of  orthographic  projection.  Reading  of  working-draw- 
ings and  isometric  construction  of  objects  from  their  orthographic  projections. 
Sections. 

For  the  Junior  and  Senior  years  the  students  select  for  them- 
selves one  of  the  following  Courses  : 

(a.)  IN  CHEMISTRY: 

JUKIOB  tear: 

First  Teric — TheoreHcal  Chemistry — Lectures  and  Recitations.  QuaKtaUve 
Andtysis  —  Fresenius's.  Laboratory  Practice,  Blowpipe  Analysis.  German. 
Drench. 

Second  Term  —  TheoreHcal  Chemisti-y  —  continued.  Laboratory  Practice — 
Quantitative  Analysis,  and  experimental  work  in  Organic  Chemistry.  Mineralogy 
— Blowpipe  Analysis  and  determination  of  species.  Lectures.  French.  Ger- 
man, 

SENIOR  TEAR: 

First  Term — Organic  Chemistry  —  Lectures  and  Recitations.  AgriadturaJl 
Chemistry — Recitations  (optional).  Laboratory  Practice — Volumetric  and  Mineral 
Analysis.     Geology — Dana's.    Zoology — Lectures.    French. 

Second  Term —  Organic  Chemistry — continued.  Laboratory  Practice — Analysis 
of  Minerals  and  Technical  Products.  Assaying  (optional).  Geology — Dana's. 
Mineralogy  (optional).     French. 

(b.)  IN  CIVIL  ENGINEERING : 

JUNIOR  TEAR: 

First  Term — Mathematics — Analytical  GJoometry  of  three  Dimensions;  Ele- 
ments of  the  Theory  of  Functions ;  Differential  Calculus.  Surveying — Field  Opera- 
tions.    DraK^tn^— Descriptive  Geometry,  begun.     German.    French. 

Second  Term — Mathematics — Integral  Calculus;  Rational  Mechanics.  Draw- 
ing— Descriptive  Geometry,  concluded  ;  Topographical.  Surveying — Tq^sB^V^^* 
caL     German,    French. 
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BENIOB  TBAU: 

FiBST  Term — Field  Engineering — Laying  out  Cuives.  Location  of  line  of  Rail- 
road with  calculations  of  Excavation  and  Embankment  Hencks's  Field  Book  for 
Railroad  Engineers.  Searles's  Field  Engineering.  Oivil  Engineering — Resistance 
of  Materials.  Bridges  and  Roofs,  begun.  Stone  Cutting,  with  Graphical  Prob- 
lems. Geology — Dana's.  Mineralogy — Blowpipe  Analysis  and  Determinatiye 
Mineralogy.    Prencti. 

Second  Term — Civil  Engineering — Bridges  and  Roofs.  Building  Materials. 
Stability  of  Arches  and  Walls.  M/ihan's  Civil  Engineering.  DynamicB—^nm- 
pies  of  Mechanism.  Steam  Engine.  Hydraulics — Hydraulics  and  Hydraulic 
Motors.  Drawing — Graphical  Statics.  Astronomy — Loomis's  Astronomy  with 
practical  problems.    Mineralogy — continued.     Geology — Dynamia     Drenck. 


(c.)  IN  DYNAMIC  ENGINEERING: 

JUNIOR  tear: 

First  Term — Mathematics — Analytical  Geometry  of  Three  Dimensions;  Ele- 
ments of  the  Theory  of  Functions ;  Differential  Calculus.  Surveying — Field  Prac- 
tice.    Drawing — Descriptive  Geometry,  begun.     German.     French, 

Second  Term — Mathematics — Integral  Calculus ;  Rational  Mechanics.  Kinemat- 
ics— Oeneral  Theory  of  Motion  and  Principles  of  Mechanism  ;  Elementary  Cow- 
binations  of  Pure  Mechanism ;  Pulleys  and  Belts ;  Gearing  and  forms  of  teeth 
for  Wheels;  Parallel  Motions.  Drawing  —  Descriptive  Geometiy,  concluded. 
German.     French, 

SENIOR  tear: 

First  Term — Statics — Application  of  the  Principles  of  Statics  to  Rigid  Bodies; 
Elasticity  and  Strength  of  Materials ;  Forms  of  Uniform  Strength ;  Stability  of 
Structures  ;  Construction  of  Roof  Trusses,  Girders,  and  Iron  Bridgea.  Mackine 
Drawing — Bolts  and  Nuts;  Riveting;  Journals,  Axles,  Shafts,  Couplings,  Pillow 
Blocks;  Shaft-hangers,  Pulleys;  Connecting  Rods  and  Cranks;  Cross-beads; 
Pipe  connections ;  Valves ;  Steam  Cylinders,  Stuffing  Boxes,  Glands,  etc.  Shop 
Visita     Blowpipe  Analysis.    French. 

Second  Term — Hydrostatics  and  Hydrodynamics — Equilibrium  and  Pressure  of 
fluids;  Hydrometers,  Manometers,  Gauges,  etc.;  Water  Pressure  EngmM  and 
Water  Wheels;  Construction  of  Water  Reservoirs  and  Conduits  ;  Measurement 
of  Water  Supply  ;  Discharge  of  pipes.  Thermodynamics — Genenl  prmdpi'noi 
Heat  employed  as  a  source  of  power ;  Theory  of  the  Steam  Engpue ;  Hot  Air 
Engines;  Gas  Engines.  Machine  Designing — Proportioning  of  Machine  Put<» 
continued.  Designing  of  Hoisting  Kngines;  Shearing  and  Pumping  Engines ; 
Complete  working-drawings  for  a  high  speed  Steam  Engine.  Shop  Visits  and 
Reports.     Metallurgy. 
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(d.)  IN  AGRIOtTLTURB: 

JUNIOR  TSAR: 

First  Term — TTiooretical  Chemistry — ^Lectures  and  Recitations.  QuaUtaUve 
Analysis — Fresenius's.  Laboratory  Practice,  Blotopipe  Analysis.  German, 
French. 

Second  Term  —  Theoretical  Chemistry  —  continued.  Laboratory  Practice — 
Quantitative  Analysis.  Mineralogy — Blowpipe  Analysis  and  Determination  of 
Species.     Physiology — Huxley's.    Botany,    French.     German. 

senior  tear: 

First  Term — Agriculture — Cultivation  of  the  Staple  Crops  of  the  Northern 
States.  Tree  Planting  and  Forestry.  Agricultural  Chemistry  —  Johnson's. 
Organic  Chemistry — Lectures  and  Recitations.  Geology  —  Dana's.  Botany. 
Zoology.     English.    French, 

Seoond  Term — Agriculture — ^Laws  of  Heredity  and  Principles  of  Breeding; 
Lectures.  Geology — Dana's.  Rural  Economy — Systems  of  Husbandry.  Agricvlt- 
wral  Chemistry — Johnson's.  Organic  (7 ^ewwiry— continued.  Geology — Dana's. 
Zodlogy.    Botany,    Microscopy.    English    French, 


(e.)  IN  NATURAL  HISTORY : 

(Either  GFeology,  Mineralogy,  Zoology,  or  Botany,  may  be  made  the  principal 
study,  some  attention  in  each  case  being  directed  to  the  other  three  branches  of 
Natural  History.) 

junior  year: 

First  Tbbh— Theoretical  Chemistry — Lectures  and  Recitations.  Qualitative 
Analysis — Fresenius's ;  Laboratory  Practice ;  Recitations.  Mineralogy — Blowpipe 
Analysis  and  Determinative  Mineralogy.  Botany — Gray's  Manual:  Laboratory 
•Practioe.     Chrman.    French. 

Second  Term — Zoology — Laboratory  Practice ;  Recitations;  Excursions  (land 
and  marine).  Botany — Laboratory  Practice ;  Excursions.  P%5wto^y— Huxley's. 
Mineralogy — continued.    Physical  Geography.     German.    French. 

senior  tear: 

First  Term — Geology — Dana's;  Excursions.  Zoology — Laboratory  Practice; 
Lectures ;  Recitations ;  Excursions.  Botany — Herbarium  Studies ;  Gray's  Text- 
book; Excursions.     French, 

Second  Term—  Geology — Dana's.  Anatomy  of  Vertebrates—  Huxley's.  Zodlogy — 
Laboratory  Practice ;  Recitations ;  Lectures.  Botany  —  Herbarium  Studies, 
especially  in  the  Cryptogamous  Orders ;  Botanical  Literature ;  Essays  in  Descrip- 
tive Botany.    Meteorology,    French. 
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Besides  the  regular  courses  of  recitations  and  lectures  on  structural  and  syB- 
tematic  Zodlogj  and  Botany,  and  on  special  subjects^  students  are  taught  to  pr«* 
pare,  arrange,  and  identify  collections,  to  make  dissections,  to  pursue  origiDil 
investigations,  and  to  describe  genera  and  species  in  the  lang^ge  of  adenoe. 
For  these  purposes,  large  collections  in  Zoology  and  Palaeontology  belonging  to 
the  College  are  available,  as  are  also  the  private  botanical  collections  of  ProfeBsor 
Eaton. 


(f.)  IN  BIOLOGY  PREPARA.TORY  TO  MEDICAL  STUDIES: 

JUNIOR  TEAR: 

First  Term — Theoretical  Chemistry — Lectures  and  recitations.  QwUtaiiH 
Analysis — Fresenius's ;  Laboratory  Practice ;  Recitations.  Mineralogy — Blowpipe 
Analysis  and  Determinative  Mineralogy.     German.     French. 

Second  Term — Anatomy  and  Histology — Laboratory  Practice,  Lectures  and 
Recitations.  Physiology — Huxley's ;  Practical  Exercises.  Embryology — Lectures. 
Theoretical  Chemistry — continued.  Mineralogy — continued.  Botany — Lectures; 
Practical  Exercises  in  Phenogamous  Plants ;  Excursions.     Oermcm.    French. 

SENIOR  year: 

First  Term — Physiological  Chemistry — Recitations,  Laboratory  Practice,  and 
Lectures.  Organic  Chemistry — Lectures  and  Recitations.  Zoology — Lectures. 
Botany — Practical  Exercises,  Lectiuresand  Excursions.     Geology — Dana's.   IVenA. 

Second  T^m— Physiological  C hemistry^-coxLiinM^,  Expeirimentdl  Tofnooi^. 
Geology — Dana's.  Zoology — Lectures.  Sanitary  Science — Lectures.  Law  ef 
Heredity  and  Principles  of  Breeding — Lectures.    FYench. 


(g.)  IN  STUDIES  PREPARATORY  TO  MINING  AND  METALLURGY: 

Young  men  desiring  to  become  Mining  Engineers  can  pursue  the  regular  Come 
in  Civil  or  Mechanical  Engineering,  and  at  its  close  can  spend  a  fourth  year  in 
the  study  of  metallurgical  chemistry,  mineralogy,  etc. 


(h.)  IN  THE  SELECT  STUDIES  PREPARATORY  TO  OTHER  HIGHER 

STUDIES: 

JUNIOR  YEAH: 

First  Term — ifinera^o^— Blowpipe  Analysis  and  Determinative  Mineralogy. 
Physical  Geography — Guyot;  Lectures.  English — Early  Engliah.  BSstorf— 
Bright's  History  of  England.    Frefnch,     German. 

Second  Term  —  Mineralogy  —  Lectures.  Astronomy.  Botany  —  Lectures ; 
Excursions ;  I^aboratory  Practice.  English — Chaucer,  Baoon,  Shalnpere.  iRskrff 
— Bright's  History,  continued.     German.    Drench. 
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8ENT0B  TEAR: 

FiBST  Term — Oeology — Recitations  and  Excursions.  Zoology — Lectures  and 
Excursions.  Linguistics — Whitney's  Life  and  Growth  of  Language.  English — 
Shakspere.     Constitutional  Law  of  the  United  States.    French, 

Second  Term — (rco/o^— continued.  Meteorology — Lectures.  Sanitary  Science 
— Lectures.  Political  Economy — Recitations  and  Lectures.  ^y/M— Shakspere, 
Hilton,  Dryden,  Pop©,  Gray,  and  later  authors.     French. 

Exercises  in  English  Composition  are  required  during  the 
entire  course  from  all  the  students.  The  preparation  of  graduat- 
ing theses  is  among  the  duties  of  the  Senior  Year. 

Lectures  on  Military  Science  and  Tactics  are  annually  given 
by  General  Abbot,  and  other  officers  of  the  Engineer  Corps  of 
the  United  States  Army. 

Drawing. — The  course  in  drawing  extends  through  the  three 
years.  During  the  first  term  of  Freshman  year,  the  students 
practice  free-hand  drawing  at  the  Art  School  building,  under  the 
direction  of  Professor  Niemeyer,  of  the  Yale  School  of  the  Fine 
Arts.  After  the  completion  of  the  course  in  free-hand  drawing, 
instruction  is  given  by  Mr.  F.  R.  Honey,  during  the  second  term 
in  the  elementary  principles  of  instrumental  drawing,  embracing 
Elementary  projection  drawing.  Isometric  drawing,  and  Descrip- 
tive Geometry  as  far  as  warped  Surfaces.  This  course  is  obliga- 
tory upon  all. 

During  the  Junior  and  Senior  years,  instruction  in  drawing  is 
obligatory  only  on  the  students  in  Civil  and  Mathematical  Engi- 
neering. In  the  former  year  the  system  of  instruction  embraces 
shades  and  shadows,  tinting,  perspective,  and  warped  surfaces. 
By  this  method  all  the  problems  in  Descriptive  Geometry  are 
required  to  be  worked  out  on  the  drawing-board  instead  of  the 
black-board.  The  course  extends  through  the  entire  year,  and  is 
under  the  direction  of  Mr.  Honey. 

In  Senior  year,  students  are  required  to  apply  the  principles  of 
drawing  already  obtained  to  works  of  construction,  under  the 
general  supervision  of  the  Professors  of  Civil  and  of  Dynamic 
Engineering. 
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Til. 

METHODS  OF  INSTRUCTION. 

The  instruction  in  this  institution  is  given  chiefly  in  small  class- 
rooms, in  connection  with  recitations  and  by  familiar  lectures, 
illustrated  by  the   apparatus  at  the   command  of    the  yarioos 
teachers.     In  many  studies  weekly  excursions  are  made  for 
purpose  of  collecting  specimens  and  examining  natural  phenomeiVk; 

In  Chemistry  and  Metallurgy  the  students  work  several  h 
daily  in   well-appointed  laboratories,  under  the  direct  superil-^" 
tendence  of  the  instructors,  and  are  guided  through  systematic 
courses  of  quantitative  and  qualitative  analysis,  assaying,  and  the 
blow-pipe  determination  of  minerals  and  ores. 

In  the  course  in  Biology,  instruction  in  Comparative  Anatomy 
and  Histology  is  given  in  the  laboratory  five  or  six  mornings 
each  week  ;  the  student  working  out  for  himself,  by  dissection 
and  the  examination  of  preparations,  the  anatomy  of  several 
types  of  animals,  and  making  a  large  part  of  the  microscopical 
preparations  used  in  the  study  of  the  different  tissues.  In  Physio- 
logical Chemistry  the  student  works  four  houI:^  daily  in  the  study 
of  the  chemical  processes  of  the  body  and  in  the  preparation  and 
examinatioTi  of  the  more  important  proximate  principles ;  thus, 
under  the  head  of  nutrition  the  various  digestive  processes  are 
successively  studied,  artificial  digestions  are  made,  the  products 
are  separated  and  examined,  while  their  physiological  functions 
are  demonstrated  by  experiments  on  animals.  Special  attention 
is  also  paid  to  the  micro-chemistry  of  the  various  tissues.  Stu- 
dents are  likewise  trained  in  qualitative  and  quantitative  analysis 
of  urine,  both  in  health  and  disease,  not  alone  for  the  practical 
results  to  be  obtained,  but  especially  for  the  means  which  it 
affords  of  studying  the  metabolic  changes  of  the  body.  Toxicol- 
ogy is  taught  by  experiments  on  animals ;  the  absorption  and 
elimination  of  poisons,  together  with  other  points  of  physiological 
value,  being  demonstrated  by  chemical  analysis  of  tissues  and 
secretions.  In  each  of  these  subjects  laboratory  instruction  is 
supplemented  by  recitations  and  lectures. 

In  Botany,  during  the  summer  of  Junior  year,  exercises  in 
analyzing  and  identifying  plants  occur  two  or  three  times  a  week, 
followed  by  practice  in  writing  characters  and  descriptioiis  of 
plants  from  living  ttpeiAisiViTvft.    ^\\\^^w\»  ^<i.  ^Q»^«ni  also  the  beat 
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nethods  of  collecting  aud  preserving  for  future  study,  specimens 
>f  Flowering  Plants,  Ferns,  Mosses,  Algse,  etc.  In  the  autumn 
:erni  of  Senior  year  the  work  of  the  summer  is  continued.  Stu- 
ients  are  encouraged  to  pursue  special  lines  of  Botanical  investi- 
gation, and  varied  assistance  is  rendered  them  according  to  their 
:ieed8.  The  final  examination  is  intended  to  show  what  they 
bave  learned,  and  the  collections  they  have  made  are  considered 
|ft  be  of  minor  importance. 

■Kn  Zoology  excursions  are  made  during  the  Summer  term  of 
Hnior  and  Fall  term  of  Senior  year,  in  company  with  the 
bstructors,  for  the  purpose  of  observing  the  habits  and  making 
oollections  of  marine,  fresh-water,  and  terrestrial  animals  of  all 
classes.  Each  student  is  required  to  prepare  and  present  for 
examination  a  collection  containing  a  specified  number  of  species, 
and  illustrating  the  various  classes  of  animals.  He  must  also  be 
able  to  pass  an  examination  upon  his  collection,  at  least  to  the 
extent  of  explaining  the  classes  and  orders  illustrated,  and  show- 
ing why  particular  specimens  belong  to  the  respective  classes. 

In  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  making  special  collections  of  rocks  and 
minerals.  Each  student  is  required  to  pass  a  satisfactory  exami- 
nation on  his  collection  at  the  end  of  the  first  term  of  Senior 
year. 

In  Civil  Engineering  the  students,  besides  attending  on  Class 
recitations  and  lectures,  pursue  a  systematic  course  of  exercises 
in  the  different  branches  of  Geometrical  Drawing  and  Graphical 
Statics,  and  in  the  application  of  the  principles  of  drawing  to 
works  of  construction  ;  and  have  good  practice  in  the  operations 
of  Surveying  and  Field  Engineering — acquiring  facility  in  the 
use  and  adjustment  of  Surveying  and  Engineering  Instruments. 
In  Topographical  Surveying  they  are  instructed  in  the  use  of  the 
Plane  Table  for  topographical  work,  and  are  required  to  prepare 
a  detailed  chart  of  the  ground  surveyed — exhibiting  the  contour 
lines  and  all  its  topographical  features.  Numerous  problems  of 
computation,  and  graphical  exercises,  are  included  in  the  Course 
of  Construction  pursued  in  the  Senior  year.  A  course  of  Blow- 
pipe Analysis  is  also  taken  by  the  Senior  Class,  that  a  more  thor- 
ough knowledge  may  be  gained  of  minerals  and  building  stones. 

In  Dynamic  Engineering  the  method  of  instruction  is  by  reci- 
tation and  lectures,  supplemented  by  work  in  the  drawing  room, 
by  shop  visits,  and  visits  of  inspection  in  and  owX  oi  xXi^  <i\Vj^^sv^ 
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by  tests  with  the  indicator  and  dynamometer.  The  lectures  ire 
illustrated  by  models,  by  large  cartoons  adapted  for  the  purpose, 
and  by  the  complete  collection  of  working  drawings  of  the  Nov- 
elty Iron  Works,  owned  by  the  School.  In  the  drawing  room, 
detailed  working  drawings  of  various  machines  are  made.  A 
general  sketch  of  the  proposed  machine  is  given  and  complete 
detailed  drawings  are  required,  in  proper  shape  for  the  pattern- 
maker or  machinist.  The  student  is  taught  the  best  practice, 
and  his  judgment  is  trained  in  choosing  relative  proportion 
The  student  is  required  to  describe  the  steps  to  be  followed  in 
building  the  machine,  and  to  make  as  nearly  as  possible  an  esti- 
mate of  its  cost.  Pattern,  foundry,  blacksmithing  and  machine 
work  are  studied  in  detail.  In  the  visits,  machinery  and  pro- 
cesses are  critically  examined  in  detail,  and  sketches  of  important 
machines  with  written  descriptions  are  required. 

In  addition  to  the  above,  a  course  of  lectures  is  given  every 
winter  by  the  professors  of  the  schools  and  others,  on  topics  of 
popular  interest. 


Till. 

TUITION  CHARGES. 

The  charge  for  tuition  for  undergraduate  students  is  $150  per 
year,  payable,  i55  at  the  beginning  of  the  first  and  of  the  second 
term,  and  $40  at  the  middle  of  the  second  term.  The  student  in 
the  Chemical  course  has  an  additional  charge  of  $70  per  annnn 
for  chemicals  and  use  of  apparatus.  He  also  supplies  himself  st 
his  own  expense  with  gas,  flasks,  crucibles,  etc.,  the  cost  of  whici 
should  not  exceed  $10  per  term.  A  fee  of  $5  is  charged  memben 
of  the  Freshman  Class  for  chemicals  and  materials  used  in  their 
laboratory  practice,  and  the  same  fee  is  required  from  all  (except 
Chemical  students)  who  take  the  practical  exercises  in  Blow-pipe 
Analysis  and  Determinative  Mineralogy.  A  fee  of  $5  a  tern 
will  also  be  charged  to  the  students  in  the  2^1ogical  laboratory, 
for  materials  and  use  of  instruments.  An  additional  charge  of 
$5  is  annually  made  to  each  student  for  the  use  of  the  Gollc^ 
Reading  Room  and  Gymnasium. 

For  graduate  students  the  charge  for  tuition  is  $100  per  year. 
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IX. 

CHURCH  SITTINGS. 

Free  sittingB  for  students  in  this  department  of  Yale  College 
are  provided  as  follows  :  in  the  Center  Church  (Congr.)  ;  in  the 
Trinity  (Epise.)  ;  and  in  the  First  Methodist  Church. 

Those  who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less, 
in  the  churches  above  mentioned,  or  in  any  other  church  of  any 
denomination,  will  be  aided  on  application  to  the  Secretary  of 
the  School. 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  hereto- 
fore to  the  students  of  this  department. 

DEGREES. 

Students  of  this  department,  on  the  recommendation  of  the 
Governing  Board,  are  admitted  by  the  Corporation  of  Yale  Col- 
lege to  the  following  degrees.     They  are  thus  conferred  : 

1.  Bachelor  of  Philosophy  :  on  those  who  complete  any  of 
the  three-years  courses  of  study,  passing  all  the  examinations  in 
a  satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including 
the  fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is 
$10  ;  unless  the  person  taking  the  degree  is  also  an  academical 
graduate,  when  it  is  but  $5. 

2.  Civil  Engineer  and  Dynamical  Engineer  :  The  require- 
ments for  these  degrees  are  stated  on  page  37. 

3.  Doctor  of  Philosophy  :  The  requirements  for  this  degree 
are  stated  on  page  35. 

XI. 

rERMS  AND  VAC^ATTONS. 

The  next  academic  year  begins  Thursday,  September  24,  1885. 
The  first  term  begins  thirteen  weeks  from  Commencement-day 
and  continues  thirteen  weeks  :  the  second  term  begins  regularly  on 
the  first  Thursday  in  January  and  continues  until  Commence- 
ment-day, with  a  spring  recess — usually  of  eigVvt  d?iN^ — \w<»Vvv^\w^ 
Easter.     (See  Calendar,  p.  20.) 
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XII. 

ANNOUNC^EMENT  IN  RESPEC  T  TO  STATE  STUDENTS. 

The  scholarBhipB  established  in  this  Seiiool  in  consequence  of 
the  bestowal  upon  it  of  the  Congressional  grants  are  designed  to 
aid  young  men  who  are  in  need  of  pecuniary  assistance  in  fitting 
themselves  for  agricultural  and  mechanical  pursuits  of  life.  All 
applicants  must  be  citizens  of  Connecticut.  In  cAse  there  art* 
more  applicants  than  vacancies,  candidates  will  be  preferred  who 
have  lost  a  parent  in  the  military  or  naval  service  of  the  United 
States,  and  next  to  these  such  as  are  most  in  need  of  pecuniary 
assistance  ;  and  the  appointments  will  be  distributed  as  far  a^ 
practicable  among  the  several  counties  in  proportion  t^)  their 
population.  The  appointing  Board  for  the  current  year,  consist- 
ing of  the  Board  of  Visitors  of  the  Stat^  and  the  Secretary  of 
the  School,  will  meet  on  June  23,  1886,  and  at  or  about  the  same 
time  in  the  year  1886,  due  notice  of  which  will  be  given  by  publi- 
cation in  every  county  in  the  State.  All  applications  should  he 
made  previous  to  that  time.  Blank  forms  for  application  will  be 
sent,  when  requested,  by  Professor  GEORCiK  J.  Brush,  Secretary 
of  the  Appointing  Board. 


ILIII. 

ANNIVERSARY. 

The  Anniversary  of  the  School  is  held  on  Tuesday  of  the 
C'ommencement  week  in  Yale  College,  when  selections  from  the 
graduation  theses  are  publicly  read.  The  degrees  are  publicly 
conferred  by  the  President  and  Fellows  of  Yale  College  on  Com- 
mencement l)av. 


APPENDIX 


ENTRANCE   EXAMINATION    PAPERS. 


The  followiog  are  the  papers  for  1884,  upon  wliich  appHcautH  for  admiasioD 
wer«  Dxamined  at  the  June  and  September  exammatioDK. 
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ARITHMETIC. 
Junk,  1884. 

1.  Reduce  |-,  f,  |^,  and  ^  to  the  least  common  denominator. 

2.  (a)  Divide  -^  of  12^  by  ^  of  8f. 

{b.)  Divide  .0003638709  by  .007643  and  explain  the  position  of 
the  decimal  point. 

3.  In  80937864  square  inches  how  many  acres? 

4.  A  merchant  sold  a  piece  of  cloth  for  $24,  and  thereby  lost  25 
per  cent. ;  what  would  he  have  gained  had  he  sold  it  for  $34  ? 

5.  A  gentleman  wishes  to  take  $1,000  from  the  bank ;  for  what 
sum  must  he  give  his  note,  payable  in  5  months,  at  6  per  ceDt. 
discount  ? 

6.  Extract  the  square  root  of  10  to  five  decimal  places. 

7.  Give  the  approximate  value  of  the  meter  in  inches ;  of  the 
gram  in  grains  ;  of  the  kilogram  in  pounds  avoirdupois. 

8.  What  is  to  be  the  depth  of  a  box  12*°  long  and  8™  wide,  in 
order  to  hold  2,600  hectoliters  ? 


ARITHMETIC. 

Septsmbeb,  1884. 

1.  Find  the  greatest  common  divisor  of  918  and  622. 

2.  Reduce  ,    to  its  lowest  terms  and  express  the  resoli 

decimally. 

3.  I  invested  one-half  of  my  capital  iu  bank  stock,  and  the 
balance  in  railroad  stock.  I  gained  1 1  per  cent,  on  the  bank  stock, 
and  lost  7^  per  cent,  on  the  railroad  stock,  and  my  net  gain  was 
$175.     How  much  was  my  capital  ? 

4.  A  and  B  engage  in  trade  with  $600.  A  put  in  his  stock  for 
6  months,  and  B  put  in  his  for  4  months.  A  gained  $10,  and  B 
gained  $12 ;  what  sum  did  each  put  in  ? 

6.  Extract  the  cube  root  of  1860867. 

6.  When  it  is  2h.  36m.  A.  M.  at  the  Cape  of  Good  Hope,  in 
longitude  18°  24'  east,  what  is  the  time  at  Cape  Horn,  in  loDgi* 
tude  67°  21' west? 

7.  Give  the  metric  measures  of  length  and  their  eqnivaleDts  in 
denominations  in  use. 

8.  In  a  field  200  meterf^\o\i^  a^w^b^  \ik^\«t%  >wt^"^^  Viow  minf 
Aores  ? 
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GEOMETRY. 

Junk,  1884. 

Note  1. — Candidates  for  examination  in  thi8  subject  as  a  whole  should  take 
the  whole  of  this  paper :  those  for  the  first  year's  partial  examination,  the  first 
part  of  it:  those  for  the  seoond  year's  partial  examination,  the  second  part. 

Note  2. — State  at  the  head  of  your  paper  what  text-book  you  have  studied  ou 
the  subject,  and  to  what  extent. 

I. — Plane  Geometry, 

1.  The  bisectors  of  the  three  interior  angles  of  a  triangle  meet 
in  a  point  equally  distant  from  the  sides  of  the  triangle. 

2.  The  line  drawn  from  the  middle  of  one  of  the  non-parallel 
sides  of  a  trapezoid  parallel  to  the  parallel  sides  is  eqai-distant 
from  them,  equal  in  length  to  half  their  sum,  and  bisects  the 
opposite  side. 

3.  If  from  a  point  without  a  circle  a  secant  and  a  tangent  be 
drawn,  the  tangent  is  a  mean  proportional  between  the  whole 
secant  and  the  part  without  the  circle. 

4.  (a)  Define  a  geometric  locus. 

{b)  If  the  base  and  vertical  angle  of  a  triangle  be  given  ;  find 
the  locus  of  the  vertex. 

5.  If  the  apothegm  of  a  regular  hexagon  is  A,  what  is  the  area 
of  the  ring  included  between  its  inscribed  and  circumscribed 
circles  ? 


IL — Solid  and  Spherical  Oeometry, 

6.  In  a  convex  polyhedral  angle  the  sum  of  the  face  angles  is 
less  than  a  circumference. 

7.  Similar  polyhedrons  are  to  each  other  as  the  cubes  of  their  * 
homologous  edges. 

8.  The  frustum  of  a  cone  of  revolution  whose  altitude  is  20 
feet,  and  the  diameters  of  its  bases  12  feet  and  8  feet  respectively, 
is. divided  into  two  equal  parts  by  a  plane  parallel  to  its  bases. 
What  is  the  altitude  of  each  part  ? 

9.  Find  the  ratio  of  the  surfaces,  and  the  ratio  of  the  volumes, 
of  a  cube  and  of  the  inscribed  sphere. 

10.  In  two  polar  triangles  each  side  of  the  one  is  the  supple- 
ment of  the  opposite  angle  of  the  other. 
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GEOMETRY. 

Septbmbsb,  1884. 
[State  what  text-book  you  have  studied  on  the  subject,  and  to  what  extent] 

1.  Determine  the  symmetrical  figure  of  a  trapezium  with  re- 
spect to  a  point  lying  without,  and  with  respect  to  an  axis 
cutting  the  trapezium. 

2.  Of  all  triangles  having  the  same  base  and  equal  perimeters, 
that  which  is  isosceles  is  the  maximum. 

3.  To  construct  a  triangle  which  shall  be  equal  in  area  to  a 
given  polygon. 

4.  Construct  an  angle  of  60°,  one  of  30**,  one  of  120°,  one  of  45°, 
and  one  of  135**. 

5.  If  a  line  intersect  a  plane,  it  makes  a  less  angle  with  its  pro- 
jection than  with  any  other  line  in  the  plane  passing  through  the 
point  of  intersection. 

6.  The  surface  of  a  cone  of  revolution  is  540  square  inches; 
what  is  the  surface  of  a  similar  cone  whose  volume  is  8  times  as 
great  ? 

7.  Define  equal  spherical  triangles  and  symmetrical  spherical 
triangles.  Show  that  the  latter  cannot  be  made  to  coincide  ex- 
cept in  one  case. 

8.  Find  the  surface  and  volume  of  a  sphere  whose  radius  is  10 
inches ;  also  find  the  area  of  a  spherical  triangle  on  this  sphere, 
the  angles  of  the  triangle  being  80**,  85**,  and  100°  respectively. 


ALGEBRA. 
June,  1884. 

Note  L— Candidates  for  examiaation  in  this  subject  as  a  whole  should  take  the 
whole  of  this  paper :  those  for  the  first  jear's  partial  examiution,  the  first  part 
of  it;  those  for  the  second  year's  partial  examination,  the  second  part. 

Note  2. — State  at  the  head  of  your  paper  what  text-book  you  have  atadied  oo 
the  subject  and  to  what  extent 

I. 

1.  Find  the  factors  of  »"  +8a;  -h  16 ;  «■  -h  8 ;  «*  — 16. 

.    .,  .       .  .      ah-\-x      b*—x      x-^b      ab^x 

2.  fcjolve  the  equaUon  — ^^^ ^  =  — -^ — =  j — . 
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^,         (JL       b  .da  ^,  - 

3.  Given  —  -f  -  =  w»  and =  n,  to  find  x  and  y. 

X       y  X      y 


4.  (a)  Expand  (a? +  2)*.     (5)  Simplify  \/a^  +  3a*ft  +  3a5»  +  *•. 

%/  64ir'» 

5.  Simplify  (a)  V  16a"*V.     (*).   y  ; 


729a-* 


II. 

6.  Solve  the  equation  8a;'— 7ic+34  =  0  and  verify  your  solution. 

7.  Given  x—y  =  7  and  a;'  +  asy  +  y"  =  13,  to  find  x  and  y. 

,,.         ^Ti'T^  +  2v 3aj—  I       ^         -    - 

8.  Given  -^ ==:  =  /,  to  find  ar. 

V7a;»  +  4— 2^3a!— 1 

9.  Insert  two  geometrical  means  between  a  and  b, 

10.  What  sum  of  money  («)  musj;  be  set  apart  annually,  and 
put  at  compound  interest  as  a  sinking  fund,  to  pay  a  debt  of  a 
loUars  in  n  years,  if  the  interest  on  one  dollar  for  one  year  is  r  ? 


ALGEBRA. 

September,  1884. 
[State  what  text-book  you  have  studied  ou  the  subject  and  to  what  extent.] 

1 .  Given  — — -  =  a,  and — -  =  b,  to  find  x  and  y. 

x—y—\        '         aj-f-y— 1 

(2)that.=  y^^t«.^^^^^^^ 
3.  Expand  (a;  —  2a)*  by  the  binomial  formula. 


4.  Simplify  (1.) 


•     (2.)  \/8+V5b~\/r8. 


a*— yi  

(8.)    V2XV*XV3.     (4.)    (\/-l)". 

5.  Find  the  square  root  of  28+10\/3,  in  its  simplest  form. 

6.  Form  an  equation  whose  roots  shall  be  3  and  ^5. 

7.  Solve  the  equation  6.i;*  +  a;  -  12  =  0  and  resolve  its  first  mem- 
ber into  its  factors. 

8.  The   number   of  permutations  of  n  things  3  U^>gether  in  6 
times  the  number  of  combinations  4  togetViex,  ^tvd  n. 
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9.  Develop     -. —  into  a  series  by  the  method  of  indetermintt€ 

^  2+Sx  ^ 

coefficients  (four  terms  of  the  series  will  suffice). 

10.  (1)  What  is  the  logarithm  of  zero  in  a  system  whose  base 
is  greater  than  one  ?    Demonstrate  your  answer. 

(2.)  Transfonn  log  j/^^-^  into  a  form  well  adapted  to  com- 
putation. 


TRIGONOMETRY. 

June,  1884. 

[iState  what  text-book  you  have  studied  on  the  subject,  and  to  what  extent] 

1.  Define  the  radian  or  unit  of  circular  measure  of  an  angle. 
Express  an  angle  of  0.5  in  degrees. 

2.  Deduce  a  formula  for  expressing  sin  a  in  terms  of  tan  a, 

3.  Assuming  the  fundamental  formula  for  the  cosine  of  the  sum 
of  two  angles  show  that 

^  2 

4.  Given  (a)  tan  x  +  cot  x^  10  to  find  tan  x. 

(b)  sec  X  +  t^n  a;  =  |-  to  find  tan  x. 
How  many  values  of  x  are  there   between  0  and  27r  that  will 
satisfy  these  equations  respectively  V 

5.  Write  the  usual  formulsB  for  solving  the  different  case^^  of 
oblique  plane  triangles,  and  explain  carefully  your  notation. 

6.  Having  given  three  sides  of  a  triangle  a  =s  701.22  feet, 
b  ^  438.26  feet,  c  =  613.57  feet  to  find  the  three  angles  and  the 
area  of  the  triangle.  Check  your  calculation  of  the  angles,  and 
show  how  you  might  check  that  of  the  area. 


TRIGONOMETRY. 

Skptemkkr,  1884. 
[Stiite  what  text-book  you  have  studied  on  the  subject,  and  to  what  extent] 

1.  Express  60®  in  radians  or  units  of  circular  measure. 

2.  Find  the  functions  of  930°. 

3.  Name  the  angles  between  0^  and  720®  whose  tangent  \$  1 ; 
also  those  whose  ta\\gew\.\ft  — \, 
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4.  Assuming  the  usual  data  deduce  the  following  formulae. 

/,\  X      «  2  tan  a 

(1)  tan2a=:; =-• 

^  '  1  —  tan'  a 

(2)  sin  a  +  si"  ^  =  2  sin  J(a  +  b)  cos  i{a  —  b). 

6.  Given  tan  (^  —  ^)  +  cos  (  —  ^  j  =  4,  to  find  tan  0. 

6.  Given  two  sides  of  a  triangle,  b  =:  2956.2,  c  =:  9090.8  and 
^he  included  angle  A  :=  98°  29'.6  to  find  the  remaining  parts  of 
the  triangle. 


ENGLISH  GRAMMAR. 

June,  1884. 

[State  what  text-book  you  have  used.] 

L  Define  noun,  pronoun,  interjection  and  conjunction. 
n.  Inflect  throughout  the  personal  pronouns. 

III.  State  the  difference  between  the  strong  (or  old)  and  the 
weak  (or  new)  conjugation  of  the  verb,  and  give  three  illustrative 
examples  of  each. 

IV.  Parse  the  following  sentence. 

The  best  men  whom  he  had  seen  were  opposed  to  the  views 
that  he  advocated. 


LATIN. 
June,  1884. 

I.  Translate  as  literaUy  as  possible : 

a.  Quod  si  veteris  contUmeliae  oblivisci  vellet,  num  etiam 
recentium  irijuriarumj  quod,  eo  invito,  iter  per  provinciam  per 
vim  tentassent,  quod  Aeduos,  quod  Ambarros,  quod  Allobrogas 
vexassent,  raemoriam  deponere  posse  ?     Quod  sua  victoria  tarn 

5  insolenter  gloriarentur,  quodque  tarn  diu  se  impune  injurias 
tulisse  admirarentur,  eodem  pertinere. 

b,  Hanc  si  nostri  transirent,  hostes  exspectabant ;  nostri 
autem,  si  ab  illis  initiura  transeundi  fieret,  ut  impeditos  aggre- 
derentur,  parati  in  armis  erant.     Interim  proelio  equestri  inter 

10  duas  acies  contendebatur.  Ubi  neutri  transeundi  initium 
faciunt,  secundiore  equitum  proelio  nostris,  Cassar  suoa  lu 
castni  redaxit 

8 
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c.  Nostri  primo  integris  viribus  fortiter  r^iffnarty  neque 
ullum  frustra  telum  ex  loco  superiore  mittere ;  ut  quaeque  pars 

15  castrorum  nudata  defensoribuB  premi  videbatur,  eo  occarrere 
et  auxilium  ferre,  sed  hoc  superari,  quod  diuturnitate  pugnae 
hostcs  defessi  proelio  excedebant,  alii  integris  viribus  snccede- 
bant. 

d.  At  hostejs  ubi  primum  nostros  equites  conspexernnt,  quo- 
20  rum  erat  quinque   millium   numerua,  quum  ipsi  oon  amplius 

octingentos  equites  liabereiit,  quod  ii,  qui  frunientandi  causa 
ierant  trans  Mosam,  noiidum  redierant,  nihil  timentibus  nostris, 
quod  legati  eorum  paulo  ante  a  Caesare  discesserant  atque  is 
dies  induciis  erat  ab  his  petit  us,  impetu  facto  celeriter  nostros 
25  perturbaverunt. 

e.  Mittuntur  ad  Caesarem  confestim  ab  Cicerone  litterae, 
magnis  propositis  praemiis  si  pertuHssent  Obsessis  omnibus 
viis  missi  intercipiuntur.  Noctu  ex  materia,  quam  munitionis 
causa  comportaverant,  turres  admodum  centum  et  viginti  exci- 

30  tantur  incredibili  celeritate:  quae  deesse  operi  videbantar^ 
perficiuntur. 

/.  Ubiiy  qui  ante  obsides  dederant  atque  in  deditionero 
veiierant,  purgandi  sui  causa  ad  eum  legates  mittunt,  qai 
doceant  neque  auxilia  ex  sua  civitate  in  Treviros  missa,  neque 

35  ab  se  fidem   laesam:  petunt  atque  orant,  at  sibi  parcat,  ne 
cominuni  odio  Germanorum  innocentes  pro  nooentibus  poenas 
pendant ,  si  amplius  obaidum  velit,  dare  pollicentur. 
II. — 1.  Decline  iter  (2),  veterie  (1),  vim  (3). 

2.  Compare  secundiore  {\  I),  fortiter  {lS)y  primo  (13). 

3.  Write  the  synopsis,  active  and  passive,  of  conspexeruni 
(19). 

4.  Parse  in  full  each  word  in  the  first  two  lines  of  passage  c 

5.  Give  the  principal  parts  of  the  following :  obiivisci  (1), 
vellet  (1),  deponere  (4),  premi  (15),  eaxedebant  {I1)ypeiitu8  (24), 
obsessis  (2V),  deesse  {SO),  per/ieiuntur  {dl)^  daeeant  (34) ^  laesam 
{35),parcat  {Sb)^ pendant  (37). 

6.  State  the  construction  of  all  italicized  words. 

7.  Quote  (in  full)  from  the  above  text  an  example  of  in- 
direct statement. 

8.  Convert  into  direct  statement  the  example  quoted  io 
answer  to  question  seventh. 
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LATIN. ' 

Sbptembeb,  1884. 

I.  Translate  as  literally  as  possible — 

a.  Ubi  per  exploratores  Caesar  certior  factus  est,  tres  jam 
copiarum  partes  Helvetios  id  fluraen  transdaxisse,  quartum 
vero  partem  citra  flumen  Ararira  reliquam  esse,  de  tertia  vigi- 
lia  cum  legionibus  tribus  e  castris  profectus  ad  earn  partem 

5  pervenit,  quae  nondam  flumen  transierat. 

b.  Interim  omnis  ex  fuga  Suessionum  multitudo  in  oppi- 
dum  proxima  nocte  convenit.  Celeriter  vineis  ad  oppidum 
actis,  aggere  jacto,  turribusque  constitutis,  magnitudine 
operum,  quae  neqne  viderant  ante  Galli  nequc  audicrant,  et 

0  celeritate  Romanorum  permotiy  legates  ad  Caesarem  de  dedi- 
tione  mittunt,  petentibus  Kemis  ut  con serv area tur  impetrant. 

c.  Itaque  quum  intelligeret  omnes  fere  Gallos  novis  rebus 
studere  et  ad  bellum  mobiliter  celeriterque  excitari,  omnes 
autem  homines  natura  libertati  studere  et  conditionem  servi- 

5  tutis  odisse,  priusquam  plures  civitates  conspirarent,  partien- 
dum  sibi  ac  latius  distribuendnm  exercitum  putavit. 

d.  Quod  ubi  Caesar  animadvertit,  naves  longas,  quarum  et 
species  erat  barbaria  inusitatior  et  motus  ad  usum  expeditior, 
paulum  removeri  ab  onerariis  navibus  et  remis  incitari  et  ad 

0  latus  apertum  hostium  constitui,  atque  inde  fundis,  sagittis, 
tormentis,  hostes  propelli  ac  submoveri  jussit:  quaeres  magno 
Usui  nostris  fuit. 

e.  £x  his  omnibus  longe  sunt  humanissimi,  qui  Cantium 
incoluut,  quae  regio  est  maritima  oinnis,  neque  multum  a  Gal- 

5  lica  diflerunt  consuetudine.  Interiores  pleriquc  frumenta  non 
serunt,  sed  lacte  et  came  vivunt  pellibusque  sunt  vestiti. 

/.  Erat,  ut  supra  demonstravimus,  manus  certa  nulla,  non 
oppidum,  non  praesidium,  quod  se  armia  defenderet,  sed  omnes 
in  partes  dispersa  inultitudo.     Ubi  cuique  aut  vallis  abdita  ant 

10  locus  silvestris  aut  palus  impedita  spem  praesidii  aut  salutis 
aliquam  oflferebat,  consederat. 
11. — 1.  Decline  certior  (1),  aggere  (8),  turribua  (8). 

2.  Compare  mobiliter  (13),  laiius  (16),  apertum  (20). 

3.  Write  the  synopsis,  active  and  passive,  of  j[?r(>/>e//»  (21), 
or  removeri  (19). 

4.  Parse  in  full  each  word  in  the  last  t'wo  Wxvfi^  ol^^^'ea?^^  c,. 
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5.  Give  the  principal  parts  of  the  following  :  profe^tis  (4), 
jacto  (8),  mittunt  (11),  studere  (13),  odisse  (15),  animadvertU 

(17),  incolunt  (24),   differunt   (25),  vivunt  (26),  serunt  (26)^ 
dispersa  (29),  cofisederat  (31). 

6.  State  the  construction  of  all  italicized  words. 

7.  Quote  (in  full)  from  the  above  text  an  example  of  indi- 
rect statement. 

8.  Convert  into  direct  statement  the  example  quoted  in 
answer  to  question  seventh. 


LATIN  EXERCISE. 
June,  1884. 

1.  Despatches*  are  immediately*  sent*  by  Cicero*  to*  Caesar. 

2.  Cicero  immediately  sends  despatches  to  Caesar. 

3.  The  despatches  were  not  carried-through*,  as  all  the  roads 
were  occupied.     (Use  the  ablative  absolute.) 

4.  The  messengers^  are  captured"  in  consequence  of  the  occupa- 
tion of  the  woods  (ablative  absolute). 

5.  If  the  roads  had  not  been  occupied  the  messengers  would 
not  have  been  captured  (ablative  absolute). 

6.  Since  the  enemy  had  occupied  the  roads,  the  messengers 
were  unable  to  carry-through  the  despatches. 

7.  The  messengers  say  they  will  carry  through  the  despatches. 

8.  Rewrite  sentence  seventh  so  as  to  illustrate  direct  statement. 

9.  The  messengers  formed  the  plan  of  carrying  through  the  des- 
patches,    (Translate  the  italicized  words  in  two  ways.) 

10.  The  messengers,  who  through  the  occupation  of  the  woods 
(abl.  absolute),  were  unable  to  carry  through  the  despatches  were 
captured  by  the  enemy  (plural). 

*  litterae.  *  Cicero.  '  missus. 

*  confeslim.  *  ad.  •  intercipere. 

*  mittere.  *  perferre. 


LATIN  EXERCISE. 

Septemuer,  1884. 

1.  The  Helvetians*  lead*  (their)  forces  across*  the  river*. 

2.  The  forces  of  the  Helvetians  are  being  led  across  the  river. 

3.  Caesar  was  \i\toTmed*   VN^^^"^  \\\^  ^^W^tiiaiia  were  leading 
their  forces  across  tV\e  xvveT. 
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4.  Caesar  was  informed  (that)  the  Helvetians  had  led  their  forces 
across  the  river. 

5.  Three-fourths  (i.  e.  parts*)  of  the  forces  were  led  across  the 
river  by  the  Helvetians. 

6.  Three-fourths  of  the  forces  having  been  led  across  the  river  ; 
Caesar  cut  to  pieces*  the  fourth*  part. 

7.  The  fourth  part  which  had  not  yet*  crossed*  the  river  was 
cut  to  pieces  by  Caesar. 

8.  Caesar  departs*  with  three  legions'*  to  cut  to  pieces  a  part  of 
the  Helvetians.     (Translate  the  italicized  words  in  two  ways.) 

9.  Caesar  says  he  has  cut  to  pieces  the  fourth  part  of  the  forces. 

10.  Caesar  said  he  had  cut  to   pieces  the  fourth   part  of  the 
forces. 

'  Helvetius.  *  certior  fieri.  *  quartus. 

*  transducere.  *  pars,  *  nondum. 

•  concidere.  *  proficisci. 

"  Icgio. 


*  flumen. 


GEOGRAPHY. 


June,  1884. 


1.  Bound  the  State  of  Pennsylvania;  state  the  names  of  its 
chief  cities  and  tell  how  they  arc  situated ;  what  are  the  principal 
rivers  in  the  State  and  on  its  borders? 

2.  Where  does  the  Missouri  River  rise ;  describe  the  direction 
of  its  course ;  what  States  and  territories  does  it  pass  througli  or 
touch  from  its  head  to  its  mouth  ? 

3.  Name  the  States  and  countries  in  their  order,  which  touch 
the  Gulf  of  Mexico,  beginning  on  its  northeast. 

4.  Bound  Brazil ;  give  the  names  of  two  cities  in  it  and  tell 
how  they  are  situated  ;  what  are  its  chief  rivers  and  in  what  part 
of  the  country  do  they  run  ? 

5.  Bound  China ;  give  the  names  of  three  of  its  cities  and  tell 
how  they  are  situated ;  tell  what  are  its  chief  rivers  and  where 
they  run. 

6.  Where  are  the  following  islands  ;  Azores  ;  Bermudas ;  Phil- 
lipine;  Disco;  St.  Helena? 
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GEOGRAPHY. 

September,  1884. 

1.  Bound  the  State  of  Kentucky;  give  the  names  of  its  chief 
cities,  and  tell  how  they  are  situated  ;  what  are  the  principal  rivers 
in  the  State  and  on  its  borders  ? 

2.  Where  is  the  river  Danube  ;  where  does  it  rise,  what  direc- 
tion does  it  run,  where  does  it  empty  and  what  countries  does  it 
touch  in  its  course  ? 

3.  What  countries  surround  the  Baltic  Sea ;  tell  which  direction 
each  lies  from  the  sea ;  where  and  what  is  the  entrance  to  the  sea. 

4.  Beginning  east,  name  in  their  order  the  States  and  territories 
of  the  United  States  which  touch  Mexico ;  name  one  city  in  each 
of  these  States  and  territories. 

5.  Bound  Siberia ;  to  what  government  does  it  belong ;  what 
mountains  on  its  western  boundary ;  name  two  rivers  in  it  which 
empty  into  the  Arctic  ocean;  what  peninsula  in  its  eastern  part? 

6.  Where  are  the  following  cities :  Havana ;  Florence  ;  Win- 
nipeg ;  Atlanta  ;  Acapulco  ? 


HISTORY  OF  THE  UNITED  STATES. 

June,  1884. 

I.  Give  the  dates  of  the  battle  of  Great  Meadows,  the  Hartfonl 
convention,  the  emancipation  of  the  slaves,  Missouri  Compromise 
and  state  who  was  President  in  1820,  1830,  1840,  1850. 

II.  Give  an  account  of  the  formation  of  the  colony  of  Maryland. 

III.  How  and  by  what  nation  was  Manhattan  Island  first 
settled,  and  how  did  it  come  into  the  possession  of  England  ? 

IV.  Describe  the  Stamp  Act.  When  was  it  passed  and  when 
and  why  repealed  V 

V.  Relate  the  causes  of  the  War  of  1812  and  state  by  what 
treaty  it  was  ended. 

VI.  What   was   the   Kansas-Nebraska   bill   and  when  was  it 

passed  ? 
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I.  Give  the  dates  of  the  Albany  convention,  the  battle  of  Tip- 
pecanoe, Dorr's  Rebellion,  the  attack  on  Fort  Sumter  and  state 
who  was  president  in  1812,  1822,  1832,  1842. 

II.  Describe  the  planting  of  the  colony  of  Pennsylvania. 

III.  Give  an  account  of  the  Pequod  War. 

IV.  When  and  why  was  the  Boston  Port  Bill  passed  and  what 
did  it  provide? 

V.  Give  an  account  of  Shays'  Rebellion. 

VI.  What  treaty  ended  the  Mexican  War  and  what  were  its 
provisions? 
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HEFORT 


OF  THE 


STATE   BOARD   OF  VISITORS 


To  the  Oeneral  Assemhly  of  the  State  of  Connecticut : 

The  Board  of  Visitors  have  the  honor  to  transmit  herewith 
the  Annual  Statement  of  the  Governing  Board  of  the  Sheffield 
Scientific  School. 

The  Agricultural  College  Fund  amounts  to  $135,000.  Of 
this  amount,  $128,925  is  invested  in  bonds  and  mortgages  bear- 
ing interest  at  the  rate  of  not  less  than  five  per  cent  per  annum, 
the  minimum  prescribed  by  the  Act  of  Congress  creating  the 
fund.  There  is  in  the  hands  of  the  Treasurer  of  the  State 
S»6,075  on  which  the  State  pays  interest  at  the  rate  above 
mentioned.  The  interest  actually  received  from  invested 
funds  for  the  year  ending  December  31st,  1885,  was  $6,386.24. 

The  sum  thus  received  and  paid  to  the  School  is  wholly 
devoted  to  scholarships,  which  are  distributed  among  the 
counties  of  the  State  in  proportion  to  their  population.  Thus  to 
a  considerable  body  of  promising  young  men  the  State  extends 
ample  and  thorough  instruction  in  "Agriculture  and  the 
Mechanic  Arts."  The  number  of  applicants  largely  exceeds 
the  number  of  scholarships  which  the  fund  can  provide. 

To  the  State  as  thus  connected  with  the  School,  great  and 
essential    and    constantly    increasing   \)eiifeii\&    ^Le^roa,     ^YS^^ 
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interest  received  constitutes  about  one-eighth  of  the  amount 
expended  by  the  officers  of  the  School  To  every  dollar 
given  are  added  seven, — immeasurably  increasing  the  utility 
and  power  of  the  sum  contributed.  Moreover,  here  original 
research  is  instituted  and  carried  to  its  practical  applications. 
In  the  broadest  and  best  sense,  scientific  training  is  furnished 
and  at  the  same  time  the  basis  of  technical  skill  is  laid.  In 
sight  of  our  busy  communities  and  in  active  sympathy  and 
cooperation  with  them  is  a  prosperous  training  school  for 
mechanics,  manufacturers  and  farmers.  It  follows  that  thoee 
who  have  held  scholarships  have  been  the  recipients  of 
thorough  and  stimulating  instruction,  to  the  infinite  advantage 
of  the  commonwealtL  It  is  known  that  most  of  these 
beneficiaries  are  now  engaged  in  mechanical  occupations  or 
farming  in  this  State,  and  are  giving  intelligent  impulse  and 
direction  to  our  industrial  energies. 

The  State  could  well  afford  to  extend  such  education,  to 
all  who  desire  to  obtain  it. 


HENRY  B.  HARRISON, 

Chairman, 


ANNUAL    STATEMENT 


OF  THE 


GOVERNING 


BOARD 


In  presenting  their  twentieth  Annual  Statement,  the  Governing 
card  of  the  Sheffield  Scientific  School  have  again  the  gratifica- 
on  of  reporting  the  continued  prosperity  of  the  institution,  so 
r  as  that  is  indicated  by  the  increase  of  attendance.  The  whole 
luiber  of  students  on  their  rolls  is  slightly  larger  than  ever 
3fore.  More  than  that,  the  entering  class  of  this  year  is  the 
rgcst  that  has  ever  been  admitted.  It  is  satisfactory  to  feel 
lat  the  work  done  by  the  School  is  appreciated  especially  in  this 
ate,  from  which  the  number  of  students  regularly  increases  from 
?ar  to  year.  At  the  same  time  it  is  easy  to  overrate  the  import- 
ice  of  this  fact.  The  excellence  of  an  institution  can  never  be 
sted  by  the  numbers  in  attendance,  nor  can  the  growth  in  that 
ruction  of  any  scientific  school  long  compensate  for  any  failure 
I  its  part  to  keep  up  with  the  demand  for  full  instruction  in  the 
Lrious  departments  allied  to  the  practical  concerns  of  life.  As 
erefore  of  special  importance  in  connection  with  the  manufac- 
ring  interests  of  this  State,  the  Governing  Board  call  attention 
)th  to  what  has  been  done  during  the  past  year  and  what  still 
'eds  to  be  done  in  the  departments  of  Physics  and  of  Dynam- 
al  or 

Mechanical  Engineering. 


The  small  Bigelow  steam  engine,  a  gift  acknowledged  in  a 
*eviou8  report,  has  been  set  at  work  in  the  basement  of  North 
leffield  Hall  in  connection  with  a  dynamo-eYecUv^i  xxv^^vw^Xi^^^^- 
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ing  to  the  department  of  Physics.  The  engine  is  supplied  with 
steam  from  a  new  boiler,  bought  last  year  on  liberal  terms  of 
Messrs.  H.  B.  Bigelow  &  Co. 

It  is  intended  that  this  apparatus  shall  be  used  for  experi- 
mental purposes,  to  afford  graduate  students  opportunity  to  con- 
duct original  investigations,  and  that  the  room  in  which  the 
engine  is  placed  shall  form  the  nucleus  of  an  Engineering  Labor- 
atory, the  equipment  of  which  can  be  improved  and  increased  as 
rapidly  as  the  means  of  the  School  or  liberality  of  donoi-s  to 
this  object  will  permit.  It  would  be  of  great  advantage  to  the 
department  of  engineering,  and  would  increase  the  good  reputa- 
tion of  the  School  to  have  a  thoroughly  well  equipped  Engineer- 
ing Laboratory  in  which  investigations  which  would  add  to  the 
stock  of  useful  knowledge  in  this  province  of  science  could  be  car- 
ried on  to  advantage.  The  increased  facilities  thus  offered  would 
induce  students  to  take  the  graduate  course  and  would  attract 
special  students. 

Among  the  gifts  to  this  department,  not  before  reported,  are 
the  following: 

A  gauge  for  measuring  the  draught  force  of  chimneys — from 
the  Hartford  Steam  Boiler  Inspection  and  Insurance  Co. 

A  2-inch  swivel  vise  with  swivel  jaw — from  the  Bagley  & 
Sewall  Co.,  Watertown,  N.  Y. 

An  old  McNaught  steam  engine  indicator,  in  excellent  condi- 
tion—from the  Colt's  Pat.  Fire  Arms  Mfg.  Co.,  Hartford. 

A  model  of  an  ingenious  friction  clutch  pulley — from  the  in- 
ventor, Mr.  Albert  B.  Bean,  New  Haven. 

A  No.  1  Gaskell  steam  pump,  highly  finished  and  nickel  plated, 
with  portions  cut  away  to  exhibit  the  interior — from  the  Holly 
Manufg.  Co.,  Lockport,  N.  Y. 

A  set  of  standard  end  measure  gauges,  one  inch,  one-half  inch, 
and  one  centimeter  long — from  the  Pratt  &  Whitney  Co.,  Hart- 
ford. These  standards  are  of  extreme  accuracy  and  are  very 
valuable. 

The  same  firm  have  also,  during  the  past  year,  given  to  the 
department  complete  sets  of  blueprints  of  the  details  of  machinery 
they  are  engaged  in  making.  There  are  about  40  sheets  of  these 
working  drawings  mounted  on  heavy  pasteboard  and  varnished, 
and  they  form  an  important  addition  to  the  collection  of  working 
drawings  which  are  used  in  giving  instruction  in  machine  desigo- 
iDg,     Contributions  oi  \\xe  V\\i^  ^\i>i\CL^x^\ei^  ^ti^^  %r«  lUTgeiiUy 
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solicited  from  the  graduates  of  the  School  who  are  now  in  the 
practice  of  their  profession,  and  from  manufacturers  of  machinery 
and  mechanical  appliances.  The  models  and  drawings  are  always 
open  to  the  examination  of  the  students  and  are  studied  by  a 
large  number  of  young  men  who  are  being  educated  to  fill  posi- 
tions as  mechanical  engineers. 

The  opportunity  must  be  taken  here  to  acknowledge  the  kind- 
ness of  the  officers  and  contractors  of  the  New  Haven  Manufac- 
turing Co.  in  permitting  the  students  of  Mechanical  Engineering 
to  visit  their  shops  daily.  They  have  afforded  every  facility  to 
the  student  for  studying  the  operations  in  shop  practice,  and  for 
examining  and  sketching  the  details  of  finished  machinery  and 
machines  in  process  of  construction. 

The  New  York,  New  Haven  and  Hartford  R.  R.  Co.  have  also 
kindly  given  permission  to  the  sttldents  to  visit  frequently  the 
extensive  construction  and  repair  shops  of  the  Road.  These  op- 
portunities are  taken  advantage  of  to  give  the  students  familiarity 
with  a  variety  of  machinery  of  excellent  quality. 

A  course  of  lectures  on  the  theory  of  electricity  and  its  appli- 
cations will  be  open  to  students  in  the  department  of  Engineering, 
and  these  lectures  can  be  taken  as  a  part  of  the  preparation  for  a 
graduate  course  in  the  higher  branches  of  electrical  science. 

Attention  is  called  to  a  want  which  is  much  felt  in  this  depart- 
ment. The  valuable  unbound  engineering  periodicals  which  are 
now  very  numerous  and  are  accumulating  rapidly  in  the  library,  are 
necessarily  acceissible  only  with  difficulty  in  their  present  condi- 
tion, but  could  be  made  available  for  frequent  reference  if  bound. 
A  fund  is  much  needed  to  meet  the  expense  of  binding  these 
periodicals,  for  they  contain  records  of  the  most  recent  develop- 
ments in  the  sciences  to  which  they  relate,  and  a  familiarity  with 
their  contents  is  important  to  the  instructors  and  the  students. 

Department  op  Physics. 

The  principal  addition  to  the  apparatus  during  the  past  year  is 
the  dynamo-electrical  machine  from  Dr.  Edelmann's  shops  in 
Munich.  It  is  driven  by  a  four  horse-power  engine,  presented  by 
Mr.  Frank  Bigelow  to  the  department  of  Dynamical  Engineering, 
and  is  contained  with  the  engine  in  one  of  the  rooms  belonging  to 
that  department.  The  machine  is  admirably  constructed,  and  of 
quite  sufficient  capacity  to  meet  all  oar  waul^.     ktt2kXk^<iv«\^xvV%  Wt 
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virtually  altering  the  winding  of  the  machine  not  only  renders  it 
peculiarly  convenient  for  a  wide  range  of  uses  but  also  adapt  it 
for  experimental  study.  The  limits  of  its  power  are  eleven 
Amperes  with  an  electro-motive  force  of  eighty  volts  and 
twenty-two  Amperes  with  forty  volts.  Higher  values  than  these, 
although  quite  attainable  with  the  liberal  engine-power  at  oar 
command,  are  attended  with  dangerous  heating  of  the  machine 
if  long  continued. 

The  dynamo  is  connected  by  well  insulated  and  very  thick  cop- 
per conductor  in  the  lecture  room  of  the  department,  as  also  with 
the  large  lecture  room.  In  the  engine  room,  properly  connected 
with  the  circuit,  are  a  voltmeter  and  an  am-meter  of  the  Charpen- 
tier  form.  An  electric  bell  in  an  independent  circuit  from  the 
lecture  room  admits  of  easy  communication  with  the  attendant  in 
the  engine  room. 

Other  additions  to  the  apparatus  are  as  follows: 

A  tangent  galvanometer  with  coarse  and  fine  windings.  This 
was  made  by  rewinding  a  galvanometer  from  a  Grerman  work- 
shop so  as  to  render  the  computation  of  its  contents  possible,  and 
also  changing  the  needle  to  one  of  less  than  a  tenth  of  the  mass 
of  that  provided  by  the  maker.  The  pointers,  of  fine  alnminiam 
wire,  now  move  over  a  mirror  bottom  of  the  compass-box. 

A  heliostat  having  two  mirrors,  of  which  one  only  moves  by 
clock-work;  it  directs  a  beam  of  light  never  less  than  four  inches 
in  diameter  whatever  the  position  of  the  sun  above  the  horizon. 

A  clock  with  a  compensating  seconds  pendulum  provided  with 
a  novel  arrangement  for  closing  an  electric  circuit  at  every  swing 
so  that  the  energy  taken  from  the  clock  is  extremely  minute, 
while  at  the  same  time  the  contact  is  perfectly  satisfactory  even 
with  very  large  currents.  As  is  well  known  to  those  who  have 
attempted  to  use  mercury  contacts  for  intense  currents  the  per- 
formance is  unusual. 

A  comparator  with  microscopes,  which  admits,  however,  of 
comparing  lengths  to  a  moderate  degree  of  accuracy  only. 

A  meter-scale  of  bronze  for  use  as  a  secondary  standard  of 
length. 

An  Attwood's  machine.  This,  instead  of  having  an  independ- 
ent pendulum  and  clock-work,  is  introduced  at  will  into  the  circuit 
of  the  standard  clock  which  liberates  the  weights  and  Bounds  the 
fiiiccessive  seconds. 

An   apparatus  tor   ^Iwd^m^   ^o\ot    ^<b\N»aXKsyQA  V[  Mazwdi's 
method,  with  a  large  immb^x  oi  ^\«»<i.^. 
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The  only  changes  during  the  year  in  the  undergraduate  depart- 
ment are  those  accompanying  a  change  in  text-books  used,  Stew- 
art's Physics  being  found  wholly  inadequate  to  the  needs  of  the 
class.  Everett's  Deschanel  has  been  adopted  for  the  present 
year.  After  the  first  of  January,  1 886,  however,  an  optional  course 
in  electricity,  adapted  to  seniors  or  graduates  who  have  pursued 
mathematical  courses,  is  to  commence  and  extend  through  the 
year.  It  will  consist  primarily  of  two  lectures  a  week  interrupted 
occasionally  by  examinations  on  the  work  gone  over.  In  addi- 
tion to  this  a  small  number  will  have  an  opportunity  for  practical 
work  in  the  physical  laboratory.  Whatever  may  be  the  demand 
for  opportunities  of  this  kind  the  facilities  for  satisfymg  them  are 
narrowly  restricted  by  insufiicient  room.  It  is  impossible  for  the 
School,  with  the  facilities  at  present  at  its  command,  to  accommo 
date  students  who  seek  to  pursue  higher  courses  of  study  in  a  sub- 
ject which  is  now  attracting  the  attention  of  constantly  increasing 
numbers  :  and  it  is  a  matter  of  first  importance  to  the  prosperity 
of  the  School  that  its  deficiencies  in  these  respects  should  be  reme- 
died as  early  as  possible. 

Necessity  op  Increased  Endowments. 

The  statements  in  regard  to  the  courses  in  Physics  and  Mechan- 
ical Engineering  points  very  clearly  to  the  necessity  of  more 
liberal  endowments,  if  the  School  is  to  maintain  the  position  it 
has  so  honorably  won  and  hitherto  firmly  held.  The  studies  are 
optional  with  certain  limitations.  This  is  in  accordance  with  the 
tendency  of  the  best  modern  educational  methods;  and  indeed 
upon  the  maintenance  of  it  the  success  of  the  institution  depends. 
But  optional  courses  are  necessarily  very  expensive.  They  in- 
volve the  procuring  of  a  large  number  of  instructors,  some  of 
whom  must  be  and  all  of  whom  ought  to  be  specialists.  They 
involve  also  the  constant  supply  of  educational  apparatus  to  carry 
on  the  higher  work  which  is  demanded  by  and  for  the  better  stu- 
dents. The  resources  of  the  institution  have  been  steadily  taxed 
to  the  utmost  to  meet  both  of  these  demands:  and  the  Governing 
Board  have  constantly  to  undergo  the  mortification  of  being  com- 
pelled to  refuse  students  the  privilege  of  pursuing  certain  branches 
of  study,  because  they  have  not  the  means  at  their  command  to 
pay  additional  and  competent  instructors  or  to  equip  those  on 
hand  with  the  proper  facilities  for  carrymg  ow  \,W\t  ^vy^    X<iX 
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they  feel  confident  that  everything  which  can  be  done  with  their 
present  limited  resources  is\lone.  The  income  from  all  soarces 
of  the  School  is  about  sixty  thousand  dollars  a  year.  Of  this,  about 
fifty-five  thousand  is  applied  to  the  payment  of  instructors,  leav- 
ing the  scant  sum  of  about  five  thousand  dollars  for  all  the  other 
expenses,  such  as  lights,  fuel,  insurance,  care  of  buildings,  repairs, 
payment  of  janitors,  and  other  details  connected  with  administra- 
tion. It  ought  likewise  to  be  added  that  the  pay  of  the  professors 
is  lower  in  this  department  than  in  any  of  the  endowed  depart- 
ments of  the  University ;  and  that  many  of  them  have  refused 
positions  in  other  institutions,  and  in  some  instances  in  other  call- 
ings in  life,  which  would  have  yielded  salaries  far  higher  than 
they  receive  here.  It  can  hardly  be  expected,  however,  nor  is  it 
right  to  expect,  that  men  will  forever  continue  to  sacrifice  their 
own  personal  prospects  for  the  sake  of  a  public  institution,  no 
matter  how  profoundly  they  may  be  interested  in  its  success,  and 
the  graduates  and  friends  of  the  School  should  see  that  they  are 
placed  under  no  such  necessity. 


Zoological  Collections. 
A.  E.  Verrill,  Curator  ;  K.  J.  Bush  and  C.  E.  Bush,  Assistants. 

The  most  important  additions  to  the  collections,  as  during  sev- 
eral years  past,  have  been  due  to  the  cooperation  of  the  curator 
with  the  U.  S.  Fish  Commission  in  the  exploration  of  the  deep 
sea  off  our  coast.  During  the  past  season  the  dredgings  were 
carried  on  in  the  region  of  the  Gulf  Stream,  from  of!  Georgia  to 
Newfoundland,  and  from  shallow  water  to  2620  fathoms,  by 
means  of  the  steamer  Albatross,  Lieut.  Z.  L,  Tanner  commanding. 
The  Grand  Bank  of  Newfoundland  was  also  extensively  explored. 
The  party  was  organized  nearly  as  in  1883.  Very  large  collections 
were  made,  and  the  larger  part  of  the  Invertebrata  were  sent 
here  for  identification  and  description,  as  in  previous  years. 

The  curator  has  published  during  the  year  in  the  American 
Journal  of  Science,  and  in  the  Annual  Report  of  the  Fish  Com- 
mission accounts  of  these  and  previous  explorations.  He  has  also 
published  the  third  descriptive  catalogue  of  the  deep-sea  Mollusca, 
illustrated  by  several  plates,  in  the  Transactions  of  the  Coonect- 
icut  Academy,  vol.  vi.  In  these  papers  numerous  speciefl  are 
added  to  the  fauna,  a  \arge  ^axX,  o^  \X\^\\\  \^<i^. 
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Professor  S.  I.  Smith  has  taken  charge  of  the  Crustacea,  and 
has  published  in  the  Proceedings  of  the  National  Mqseura,  two 
papers  on  the  new  Decapod  Crustacea  dredged  by  the  Albatross, 
mostly  in  1884,  and  one  on  the  PenseidsB.  He  has  also  prepared 
for  the  Annual  Report  of  the  U.  S,  Fish  Commission,  a  detailed 
report  on  the  Decapod  Crustacea  of  1884,  with  numerous  plates. 

Mr.  J.  H.  Emerton  has  published  a  paper  on  the  New  England 
spiders  of  the  family  Lycosidae  in  the  Transactions  of  the  Con- 
necticut Academy,  with  four  plates. 

Miss  K.  J.  Bush  has  continued  the  work  of  cataloguing  and 
labeling  the  collections  of  shells,  etc.,  dredged  by  the  Fish  Com- 
mission. She  has  also  published  in  the  Transactions  of  the  Con- 
necticut Academy,  vol.  vi,  a  descriptive  Catalogue  of  the  shallow 
water  shells,  new  to  the  region,  dredged  by  the  Albatross  near 
Cape  Hatteras  in  1883  and  1884.  This  includes  a  considerable 
number  of  new  species  and  is  illustrated  by  a  plate. 

Miss  C.  E.  Bush  has  also  been  employed  as  an  assistant  on  the 
collections  of  Invertebrates  in  the  museum. 

Numerous  private  collections  that  have  been  deposited  in  the 
museum  by  the  curator  during  the  past  twenty  years,  have  re- 
cently been  purchased  by  the  trustees  of  the  museum.  Among 
these  are  the  large  and  fine  series  of  shells,  corals  and  echino- 
derms,  from  the  Gulf  of  California,  including  the  original  types 
of  numerous  new  species  formerly  described  by  the  curator;  val- 
uable collections  of  corals  from  the  East  Indies  and  Pacific 
Ocean ;  large  series  of  the  marine  invertebrates  of  New  England, 
collected  prior  to  1873;  a  collection  of  New  England  birds  and 
mammals,  etc. 

In  addition  to  the  collections  dredged  by  the  U.  S.  Fish  Com- 
mission the  following  have  been  received  : 

J.  K.  Payne,  Knoxville,  Tenn.     Collection  of  Unionidne. 

J.  F.  Whiteaves,  Ottawa,  Canada.  Marine  invertebrates  from 
northern  Labrador. 

H.  G.  Fitz,  New  York.  Several  good,  large,  fresh  examples 
of  the  southern  Mellita  testudinataj  and  rare  shells  from  Long 
Island  Sound,  near  Huntington,  L.  I. 

Prof.  J.  S.  Newberry,     Sponge  (  Verofif/la)  from  Florida. 

Dr.  W.  O.  Ayres.     Shells  from  the  basin  of  Lake  Lahontan. 

B.  H.  Wright,  De  Land,  Florida.  Fresh-water  Phyllopod 
Crustacea,  in  alcohol. 

Dr.  George  Bauer,  Peabody  Museum.    Two  %A^m\!kW^^\^  \\wsv 
Sarope. 
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R.  Ellsworth  Call,  Moline,  111.  Collection  of  Unionidae  from 
the  Mississippi  River ;  collection  of  Unionidse  and  fresh  water  uni- 
valves from  Tennessee  and  Alabama.     By  purchase. 

Geo.  E.  Verrill,  S.  S.  S.,  1885.  Birds'  skins  and  eggs  from 
Grand  Manan,  N.  B. ;  mounted  birds  from  New  Haven. 

Mrs.  R.  W.  Summers,  San  Luis  Obispo,  Cal.  Echinoderms 
and  barnacles. 

J.  B.  Hatcher,  S.  S.  S.  1884.     Lizard  from  Phillips  Co.,  Kansas. 

A.  Herman.     Bald  eagle  from  Orange.     Purchased. 

A.  E.  Verrill.     Albino  flying  squirrel  from  New  Haven. 

Mr.  Gardiner.     Fish  (Merlucius  albidus)^  from  Short  Beach. 

A.  E.  Verrill.     Land  Shells  from  New  Haven. 

C.  Hartt  Merriam,  M.D.     Invertebrates  from  Labrador. 

States  Repkesented  in  the  School. 

The  following  table  shows  the  States  and  Countries  from  which 
come  the  students  whose  names  appear  on  the  catalogue  during 
the  current  year,  and  the  proportion  of  numbers  that  belong  to 
each. 

Gradnatea.    Seniors.   Janlora.    Freahmea.    Special.  Total. 


1.  California 

.. 

3 

. . 

3 

1 

( 

2.  Colorado 

1 

2 

1 

3 

^  ^ 

1 

3.  Connecticut 

14 

23 

24 

38 

4 

103 

4.  District  of  Columbia 

1 

1 

^  ^ 

1 

1 

4 

5.  Georgia 

-  • 

1 

. . 

1 

6.  Illinois    

»  „ 

5 

G 

9 

.  . 

20 

7.  Indiana 

.  ^ 

_  a 

3 

. . 

^  ^ 

3 

8.  Kentucky 

•  . 

1 

w  m 

1 

«  , 

9.  Louisiana 

.  _ 

«>  *> 

»  « 

1 

*  « 

1 

10.  Massachusetts 

mm    « 

^  . 

2 

1 

^  ^ 

3 

11.  Michigan    

1 

1 

1 

3 

12.  Minnesota 

—    * 

4 

1 

«  « 

«  * 

5 

13.  Missouri 

«  m 

0 

w  « 

^  ^ 

.. 

3 

14.  Nebraska _. 

1 

2 
2 

1 
1 

1 

1 

4 

5 

16.  New  Jersey 

16.  New  York 

5 

8 
3 

14 
4 

17 
5 

1 

44 

13 

17.  Ohio 

18.  Pennsylvania . 

M  » 

4 

1 
1 

6 

1 

4 
4 

«  « 

14 
5 
2 

19.  Rhode  Island 

20.  Texas 

21.  Virginia........ 

] 

1 

* 

22.  Wisconsin    

1 

-- 

1 

1 

1 

23.  China 

24.  Japan 

. . 

I 

«  • 

I 

25,  Sandwich  Islands 

_ . 

-- 

>. 

2 

«  m 

1 

2S,  Saxony,  Germany 

-- 

\ 

"1. 

«.« 

1 

Total 

*2.4 

'a^ 

^^ 

^^ 

^ 

"» 

AXXTAL    STATKMEN'r.  1:3 

To  a  certain  extent  these  statistics  are  deceptive.  Connecticut 
has  always  a  number  added  to  what  belongs  to  it  legitimately,  from 
the  fact  that  families  come  here  from  other  States  and  take  up  a 
temporary  residence  for  the  sake  of  educating  their  children. 
Graduate  students  also  frequently  change  their  residences  to  New 
Haven. 

Public  Lkcturks. 

The  annual  course  of  lectures  to  mechanics  and  others  was 
given  during  the  second  term  of  the  Academic  year,  1884-85. 
The  lectures  and  their  subjects  are  indicated  in  the  annexed  pro- 
gramme : 

I.  Thursday,  Feb.  12. — Norway  and  the  Midnight  Sun. 

Rev.  Dr.  C.  C.  Tiffany. 
II.  Tuesday,      "     1*?. — Science  and  the  Supernatural.  Prof.  Du  Bois. 

III.  Thursday,    "     19.— The  Presenl  Commercial  Crisis.         Mr.  A.  T.  Hadley. 

IV.  Tuesday,     "      24.— The  Asiatic  Cholera.  Prof.  Brewer. 
V.  Thursday,  "     26.— The  Sensation  of  Color.                           Prof.  Hastings. 

VI.  Tuesday,  Mar.     3. — Cobwebs.  Mr.  J  H.  Kmerton. 

VII.  Thursday,   "       6.— Lafayette.  Prof.  A.  M.  Wheeler. 

VIII.  Tuesday,      "  10.— The  Patent  Law  of  the  U.  S.  Prof.  Robinson. 

IX.  Thursday,   *'  12. — Commemoration  of  the  Birthday  of  Bishop  Berkeley. 

President  Porter. 

X.  Tuesday,     "  17.— The  Surface  Life  oj^  the  Gulf  Stream.        Prof.  Verrill. 

XI.  Thursday,    "  19.— Map  Projection.  Prof.  Phillips. 

XII.  Tuesday,      "  24.— Apples.  Prof.  Daniel  C.  Eaton. 


Lectures  on  Military  Science. 

A  course  of  Lectures  on  Military  Science,  by  officers  of  the 
U.  S.  Engineering  School  at  Willets  Point,  was  delivered  in 
North  Sheffield  Hall  as  a  part  of  the  instruction  in  the  School 
daring  the  second  term  of  the  academic  year  1884-85. 

The  order  and  subjects  of  the  Lectures  were  as  follows  : 

I.  Friday,  Feb.  27. — Strategy  and  Grand  Tactics. 

1st  Lieut.  Eugene  J.  Spencer,  U.  S.  Engineers. 
n.  Monday,  Mar.  2.— Logistics.  Ist  Lieut.  James  L.  Lusk,  U.  S.  Engineers. 

HI.  Friday,       "     6. — Small  Arms  and  their  influence  on  Tactics. 

1st  Lieut  Harry  F.  Hodges,  U.  S.  Engineers. 
IV.  Monday,     '•     9.— Artillery.         1st  Lieut.  Graham  D.  Fitch,  U.  S.  Engineers. 
V.  Friday,       "    13.— Fortification.  Capt.  F.  A.  Mahan,  U.  S.  En^neftr^. 

TI.  Monday.    "    16.— Sea  Coast  Defense.   General H. li.  J^Xi\ioVTi.'^.^^^\tf5«r6., 
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Annivebsaby. 

The  Exercises  of  the  Graduating  Class  were  held  in  North 
Sheffield  Hall  on  the  evening  of  Tuesday,  June  23,  1885.  The 
candidates  for  degrees  with  the  subjects  of  the  graduation  theses 
of  the  Bachelors  of  Philosophy  are  given  in  the  following  sched- 
ule. The  names  in  the  first  list  are  of  those  who  stood  highest  in 
their  respective  courses.  Those  marked  with  an  asterisk  read 
theses  in  the  evening. 

CIVIL  ENQINEER8.    &.) 

Samuel  Eben  Barney,  Ph.6.,  New  Haven.  N^otes  on  the  Construction  of  Rail- 
way Road-bed  and  Track. 

George  Leverbtt  Wilson,  Ph. 6.,  St  PauX^  Minn.  On  the  Construction  of  the 
Conduit  for  the  St.  Paul  Water- Works. 

BACHELORS  OF  PHILOSOPHY.    (TO.) 

♦Paul  Daily  Bernard  (Select),  Brooklyn^  N.  Y.    On  the  History  of  the  Prologue 

and  Epilogue  in  the  English  Drama. 
Robert  Neill  Brace  (Dynamic  EDgineeiinf?),  Dobba  Ferry^  N.  T,    On  the  New 

Croton  Aqueduct. 
Merritt  Mead  Clark  (Select),  Bedford,  N.   T.    On  the  Physical  Relations  of 

Forests  to  the  Prosperity  of  a  Country. 
♦Wallace  Sherman  Clark  (Dynamic  Engineering),  Brooklyn,  N,  Y.    On  the 

New  Cruisers  of  the  United  States  Navy. 
Irving  Cook  Gladwin  (Select),  Sherburne,  K.   Y.    On  the  History  of  English 

Hexameter  Verse. 
♦John  Venable  Haxna  (Civil  Engineering),  Kansas  City,  Mo.    On  Railway  Loa- 

tion. 
♦Percy  Jackson  (Chemistry),  Belleville,  N.  J.    On  Pectin  Bodies. 
Harry  D.  Kohn  (Select),  Chicago,  lU.    On  the  History  of  the  English  Sonnet. 
Alexander  Lambert,  B.A.  (Biology),  New  York  City.    On  the  Question  whether 

the  Liver  possesses  the  Power  of  Converting  Peptones  into  Carbohydrate 

Matter. 
*James  Jacob  Morgan  (Chemistry),  New  Haven,    On  the  Determination  of  Lead 

as  Sulphide. 
♦Harry  McMahon  Painter,  B.A.  (Biology),  West  Haven,    On  the  Influence  of 

Various  Therapeutic  and  Toxic  Substances  on  the   Amylolytic  Action  of 

Saliva. 
Daniel  Tuthill  Pratt  (Select),  Ehnira,  N.   Y,    On  the  Development  of  the 

Liberty  of  the  Press. 
♦Sidney  Armour  Reeve  (Dynamic  Engineering),  Dayton,  0,    On  the  Firelaas 

Locomotive,  with  a  Design  for  a  Street  Motor  on  the  same  Principle. 
*Loui8  Milton  Scbmidt  (Dynamic  Engineering),  New  Briiain,    On  the  ThoosoD. 

Houston  System  of  Electric  Lighting. 
James  Alward  Seymour  (Dynamic  Engineering),  Auburn^  Ni  T,    On  the  Qts- 

kill  Pumping  Enj^me  at  ^talo^^i  ^V^i^R^  '^ .  '^ « 
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William  Van  Schoonhoven  Thoenb  (Select),  New  York  City.  On  Railroad  Con- 
struction iD  the  United  States  between  1880  and  1883. 

jiEORGB  Elliot  Verbill  (Civil  Rn^ineeriDg),  New  Haven,    Oo  Deep  Sea  Sounding. 

REDERiOK  Brewster  Whebt.er  (DyDamic  Engineering),  Monroe.  On  the  Theory 
of  the  Dynamo. 

Henry  Howard  Whitehousb  (Biology),  Hartford.  On  the  Action  of  Pure 
Glucose  and  of  Ginchonidine  Sulphate  on  the  Metabolism  of  the  Body. 

RTHUR  Bro.n'SON  Adams  (Civil  Engineering),  New  Haven.  On  Underground 
Electric  Wires  and  their  Enemies.  \ 


RENVILLE  French  Allen  (Civil  Engineering),  New  Haven,    Bridge  Design  with 

Working  Drawings  and  Calculations. 
hi  lip  VanWyck  Anderson  (Civil   Engineering),   Sing  Sing^  N.   T.    On  the 

Bismarck  Bridge. 
4MES  Arthur  At  wood  (Dynamic  Engineering),  Wauregan.    On  Turbine  Wheels. 
OHN  Frank  Babcock  (Select),  Etmira^  N.  Y.    On  the  Execution  of  Charles  I. 
larence  Blakeslee  (Civil  Kngineering),  New  Haven.     On  Street  Paving. 
LARENCE  Russell  Britton  (Select),  Dobbs  Ferry,  N.   T.    On  the  Division  of  * 

Labor  as  exemplified  in  the  Wire  Industries  of  New  Haven. 
rep  Spencer  Bullene  (Chemistry),  Kansas   City,  Mo.    On  the   Quantitative 

Separation  of  Copper  and  Zinc. 
bthur  Chandler  Coates  (Select),  Kansas  City,  Mo.    On  the  Weather  Signal 

Service  of  the  United  States. 
TiLLiAM  Ledlie  Culbert  (Biology),   Brooklyn,   N    T.      On   the   Influence   of 

Potassium  and  Ammonium  Bromides  on  the  Metabolism  of  the  Body. 
OHN  Joseph  Flather  (Dynamic  Engineering),  Bridgeport.    On  the  Manufacture 

of  Sewing  Machines. 
TiLLiAM  Holt  Gale  (Select),  New  York  City,    On  Infectious  Pneumo- Enteritis 

of  the  Pig. 
ACOB  Philip  Goodhart  (Select),  New  Haven.    On  the  CivQ  Code  of  the  Ancient 

Jews. 
harles  Lord  Griffith  (Agnculture),  San  Francisco,  Cat,    On  Whale  Fishery 

and  the  Refining  of  Whale  Oil. 
OHN  Ethan  Hill  (Civil  Engineering),  Mystic  Bridge.    On  the  Sanitary  Sewerage 

System  of  New  Haven. 
•avid  Leavitt  Hough  (Dynamic  Engineering),  Fort  Wayne,  Ind.    On  Torpedoes, 

their  History  and  Construction. 
DWIN  Young  Judd  (Dynamic  Engineering),  Hartford.    On  an  Invention  for  the 

Repeating  Mechanism  for  Clocks. 
.Mos  William  Kimball  (Civil  Engineering),  Portland,  Or.    On  the  Use  of  Steel 

and  Iron  as  Armor. 
RA  Lamb  (Civil  Engineering),  FVanklin.    On  the  Location  of  the  Railroads  m 

New  Haven. 
EROY  Lypord  Lang  (Select),  Waverly,  N.  Y.    On  Egypt  and  the  Soudan. 
William  Heath' Lyon,  Jr.  (Select),  Brooklyn,  N.  Y,    On  the  Cotton  Production 

of  the  United  States. 
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Charles  Pond  McAvoy  (Select),  Chicago,  IJL  On  Beer  Brewing  and  the  Pneu- 
matic System  of  Malting. 

Willi AK  Adair  McDowell  (Civil  Engineering),  Lexington,  Ky.  On  Hlectrlc 
Lighting. 

Daniel  Williak  Maher  (Civil  Engineering),  New  Haven.  On  Sewers  aod 
Sewerage. 

Daniel  Delevan  Mangam,  Jr.  (Select),  Sing  Sing,  N.  T.  On  the  United  States 
Life  Saving  Service. 

William  Edward  Martin  (Biology),  AUentown,  Pa.  On  the  Influence  of  Tem- 
perature on  the  Amyloljrtic  Action  of  Saliva  and  DiastaBe  of  Malt. 

Edward  Alexander  Meredith  (Civil  Engineering),  Xenia,  0,  On  the  Panama 
Ship  Railway. 

Deane  Miller  (Select),  New  RochelU,  N  Y.    Od  Early  Ships  and  SaUors. 

Herbert  Lincoln  Mitchell  (Select),  New  Haven.  On  the  Origin,  Outbreak  ani 
Decline  of  Chartism. 

James  Minor  McGhee  (Chemistry),  Evansville,  Ind,  On  the  General  Anatomj  of 
the  Eye  and  its  Muscles  and  Nerves. 

William  Alpheus  Nettleton  (Civil  Engineering),  Kansas  City,  Mo.  On  Rail- 
way Track  Laying  and  Repairs. 

Truman  Handy  Newberry  (Select),  Detroit,  Mich,  On  the  Origin  and  Growth 
of  the  Bank  of  England. 

Isaac  NoRRia  3d  (Dynamic  Engineering),  Philadelphia,  Pa.  An  Analysis  of  the 
Mechanical  Principles  involved  in  a  certain  Apparatus  for  conveying  CoaL 

George  Washington  Norton,  Jr.  (Dynamic  Engineering),  LouievOle,  Ky.  Oa 
the  Theory  and  Use  of  the  Steam  Injector. 

Henry  Oliver  (Chemistry),  Pittsburgh,  Pa.    On  Sulphur  in  Pig-Iron. 

John  Cunningham  Oliver  (Dynamic  Engineering),  Pittsburgh,  Pa.  On  the  Blast 
Furnace. 

Abbott  Chandler  Page  (Chemistry),  Fair  Haven.  On  the  Volatility  of  Mer- 
curic Chloride  from  Solutions. 

Willis  LaFayette  Perkins  (Select),  Portland^  Me.    On  the  Selection  of  Food. 

Royal  Watson  Pinney  (Biology),  Derby.  On  the  Influenoe  of  Free  and  Com- 
bined Acids  on  the  Proteolytic  Action  of  Pepsine. 

Willard  Crawford  Reid  (Select),  Lakeville.    On  Amateur  Photography. 

John  Rice  (Dynamic  Engineering),  Pottstown,  Pa.  On  the  Construction  of  Ame^ 
lean  Cable  Roads. 

William  Todd  Ross  (Civil  Engineering),  Be^ast,  Me.    On  the  Nicaragua  Canal. 

Charles  Gideon  Rupert  (Civil  Engineering),  New  Haven.    On  Geodetic  Sunreying. 

Frank  Elbert  Sands  (Civil  Engineering),  New  Haven.    On  Sewer  SysteniB. 

Murray  Shipley,  Jr.  (Select),  Cincinnati,  0.  On  Early  Dutch  Trade  in  the  East 
and  West. 

Joseph  Godfrey  Snydacker  (Select),  Chicago,  lU.    On  the  Diseaies  of  Oattlei 

Frank  Jerome  Stevens  (Dynamic  Engineering),  New  Haven,  On  the  LefV 
Escapement. 

Curtis  Turner  (Dj-namic  Engineering),  Omaha,  Neb.  (On  Wheel  Testa  and  Weir 
Measurements. 

Edward  Simpson  Wilson  (Biology),  New  York  City.  On  the  Qerm  Thsoiy  of 
Disease. 


ANNUAL   STATEMENT.  17 

ENJAMiN  EuzuR  Wriqht  (Civil  EDgineering),  Oromwett.  On  the  Plattsmouth 
Bridge. 

Prizes. 

CLA8S  OF  1885. 

>r  excellence  in  Civil  Engineering,  the  prize  divided  between  John  Yenable 
Hanna,  Kansas  City,  Mo.,  and  George  Elliot  Yerrill,  yew  Haven. 

yr  excellence  in  Dynamic  Engineering,  the  prize  divided  between  Sidney  Armour 
Reeve,  Dayton,  0.,  and  Frederic  Brewster  Wheeler,  Monroe. 

>r  excellence  in  German,  the  prize  awarded  to  Louis  Milton  Schmidt,  Niew  Britain. 

CLASS  of  1886. 

rr  excellence  in  the  Mathematics  of  Junior  Year,  the  prize  divided  between  Wil- 
liam David  Johnson,  New  Haven,  and  Henry  Hayes  Wadsworth,  Glencoe, 
Minn. 

yedal  irrizefor  the  largest  collection  of  Plants,  Marvin  D.  Hubbell,  New  York  City. 

class  of  1887. 

yr  excellence  in  aU  the  Studies  of  the  Freshman  Year,  the  prize  awarded  to  Robert 
Fisher  Gibson,  York,  Po.,  with  honorable  mention  of  Edgar  Burton  Harger, 
Oxford^  George  Brinckerhopp  Richards,  New  Haven,  Alfred  John  Wake- 
man,  Green's  Farms,  Edward  Gilbert  Williams,  Essex,  and  George  Henry 
Wood,  Dayton,  0, 

yr  excellence  in  Chemistry,  the  prize  divided  between  Robert  Fisher  Gibson 
York,  Pa.,  and  Edgar  Burton  Harger,  Oxford,  with  honorable  mention  of 
Erwin  Starr  Spbrry,  Ansonia,  and  George  Henry  Wood,  DayUm,  0. 

xr  excellence  in  Physics,  the  prize  awarded  to  Robert  Clayton  Augur,  West 
Haven,  with  honorable  mention  of  Robert  Fisher  Gibson,  York,  Pa.,  and 
Edgar  Burton  Harger,  Oxford. 

rr  excellence  in  Mathematics,  the  prize  awarded  to  Robert  Fisher  Gibson,  York, 
Pa.,  with  honorable  mention  of  Robert  Clayton  Augur,  West  Haven,  and 
Charles  Sherman  Jewett,  Buffalo,  N  Y. 

)r  excellence  in  Mechanical  Drawing,  tlie  prize  awarded  to  Robert  Fisher  Gibson, 
York,  Pa. 

>r  excellence  in  German,  the  prize  divided  betwen  Isadore  Dyer,  Jr.,  Galveston, 
Texas,  Robert  Fisher  Ornsov,  York,  Pa.,  Charles  Sherman  Jewett,  Buffalo, 
N.  Y.,  George  Brikckerhoff  Richards,  New  Haven,  and  Frank  Otto  Wal- 
ther,  Brooklyn^  N.  Y. 

yr  excellence  in  English  Composition,  Ist  prize,  Harry  Leon  Hamlin,  Chicago. 
JIL  ;  2d  prizes,  Franklin  Treat  Parun,  Casselton,  Dakota ;  George  Brinck- 
eruoff  Richards,  New  Haven;  3d  prizes,  Herbert  Spencer  Bullard,  Hart- 
ford; Arthur  Mansfield  Everit,  New  Haven;  Robert  Fisher  Giiison,  York, 
Pa,;  Charles  Sherman  Jewett,  Buffalo,  N.  Y.;  Oscar  Harmon  Short, 
New  York  City;  Fhink  Mansfield  Smith,  East  Haven;  and  Edward  Gilbert 
Williams,  Essex. 
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ROGRAMME    OF   STUDIES 


AND 


CATALOGUE, 


FOR   THE   COLLEGE   TEAR,    1885-86. 


CALENDAR. 


1885. 

1 

24  Sopt. 

Thursday, 

First  Term  begins^ 

23  Dec. 

Wednesday,' 

First  Term  ends. 

1886. 

Winter  Vacation  of  two  weeks. 

t  Jan. 

Thursday, 

Second  Term  begins. 

21  April, 

Wednesday, 

Spring  Recess  begins. 

28  April, 

Wednesday, 

Spring  Recess  ends. 

29  June, 

Tuesday, 

Meeting  of  Appointing  Board. 

29  June, 

Tuesday, 

Anniversary. 

30  June, 

1 

Wednesday, 

Commencement. 

1,  2.  3  July,  j 

Thursday,       ) 
Friday,  Sat.,   \ 

Examination  for  Admission. 
Summer  Vacation  of  tv^elve  weeks. 

21,  22  Sept. 

Tues.,  Wedn., 

Examination  for  Admissioii. 

23  Sept. 

Thursday, 

First  Term  begins. 

23  Dec. 

Thursday, 

First  Term  ends. 

• 

ABBREVIATIONS. 

s.  11. Sheffield  Hall. 

N.  s.  H. North  Sheffield  Hall. 

TR. -  Treasury  Building. 

D. Durfee  College. 

p. Famam  College. 

K.        •        -        -        -        -        -  East  Divinity  Hall. 

w. West  Divinity  Hall. 

p.  M. Peabody  Museum. 

A. Absent  on  leave. 

In  tlio  buildings  belonging  to  the  Sheffield  Scientific  School,  the  rooms  duiD' 
bered  from  1  to  21  are  in  Sheffield  Hall;  from  2G  to  58  in  North  SheflBeld  Hall 


CORPORATION 


Preddent. 

Rev.  NOAH  PORTER,  D.D.,  LL.D. 

Fellowi. 

His  Bxcbllbn'oy  HENRY  B.  HARRISON,  LL.D.,  New  Haven. 

His  Honor  LORRIN  A.  COOKE,  Barkhamsted. 

Rev.  GEORGE  J.  TILLOTSON,  M.A.,  Wethersfield. 

Hon.  WILLIAM  M.  EVARTS,  LL.D.,  New  York  City. 

Ohiep  Justice  MORRISON  R.  WAITE,  LL.D.,  Washington,  D.  C. 

Rev.  LAVALETTE  PERRIN,  D.D.,  Torrinqton. 

Rev.  BURDKTT  HART,  M.A,  New  Haven. 

Rev.  SAMUEL  G.  WILLARD,  M.A.,  Colchester. 

Rev.  JOSEPH  W.  BACKUS,  M.A.,  Plainvillb. 

Hon.  FREDERICK  J.  KINGSBURY,  M.A.,  Waterburt. 

Rev.  NATHANIEL  J.  BURTON,  D.D.,  Hartford. 

Rev.  JOSEPH  ANDERSON,  D.D.,  Waterburt. 

Rev.  CHARLES  RAY  PALMER,  M.A.,  Bridgkport. 

Rev.  JOSEPH  H.  TWICHELL,  B.A.,  Hartford. 

Hon.  WILLIAM  WALTER  PHELPS,  M.A.,  New  York  Citt. 

Rev.  JAMES  W.  COOPER,  M.A.,  'New  Britain. 

WILLIAM  W.  FARNAM,  M.A.  New  Haven. 

THOMAS  G.  BENNETT,  Ph.B.,  New  Haven. 


Secretary. 
FRANKLIN  B.  DEXTER,  M.A. 


Treasurer. 

HENRY  C.  KINGSLEY,  M.A., 


(6  TR.)    23  Hillhouae  av. 


.1 


I 


t% 


GOVERNING  BOARD. 


APPOINTED  BT  THE  CORPORATION  OF  YALE   COLLEGE. 


President 
Rev.  NOAH  PORTER,  D.D.,  LL.D., 


Director.* 

GKORGE  J.  BRUSH, 

Professors. 

ARRANGED  IN  THE  ORDER  OF  THEIR  GRADUATION. 

CHESTKR  S.  LYMAN, 

Astronomy,  Iheoretical  and  Practical. 

WILLIAM  D.  WHITNEY, 
Linguistics  and  French. 

GEORGE  J.  BRUSH, 
Mineralogy. 

SAMUEL  W.  JOHNSON, 

Theoretical  and  Agricultural  Chemistry. 

WILLIAM  H.  BRKWER, 

Agriculture  (Norton  Professor). 


(7  TR.)    31  Hillhouse  av. 
(3  &  H.)     U  Trumbull  at. 


JOHN  K.  CLARK, 
Mathematics. 

DANIEL  C.  EATON, 
Botany. 

CHARLES  B.  RICHARDS, 

Dynamical  Engineering  (HiOGiN  Professor), 

THOMAS  R.  LOUNSBURY, 
English. 

OSCAR  D.  ALLEN, 

Analytical  Chemistry  and  Metallurgy. 

ADDISON  E.  YERRILL, 
Zoology  and  Oeology. 

SYDNEY  I.  SMITH, 

Comparative  Anatomy. 

WILLIAM  G.  MIXTP:R, 
Chemistry. 

A.  JAY  DUBOIS, 
Citnl  Engineering. 

CHARLES  S.  HASTINGS, 
Plnjsics. 

HENRY  W.  FARNAM, 

Political  Economy  and  History. 

RUSSELL  H.  CHITTENDEN, 
Physiological  Chemistry. 


(39  N.  s.  H.)    88  Trumbull  st. 

(205  D.)     22t  Church  St. 

(3  &  H.)     14  Trumbull  at. 

(12  8.  H.)    54  Trumbull  at. 

(4  &  H.)    246  Orange  at. 

(40  N.  8.  H.)    30  Trumbull  St. 

(41  N.  s.  H.)    to  Sachem  at. 

(45  N.  8.  H.)    43  Elm  at. 

22  Liucoln  at. 

(1  &  H.)    433  Temple  at. 

(15  p.  M.)    86  Whalley  av. 

(14  p.  M.)    78  W;halley  av. 

(8  a  H.)    144  Edwarda  at. 

(45  N.  s.  H.)    258  Bradley  al. 

(30  N.  8.  H.)    191  Bradley  at. 

43  Hillhouae  av. 

(5  8.  H.)    32  Trumbull  at. 


*  Duringr  the  absence  of  Professor  Brush  in  Europe  for  th^  cwTr«iv\.  ^c^X^'^c^  i^Ait^ 
the  duties  ot  Director  will  be  discharged  by  Profeesor  'Win.,  "ft.  Bt«^«t . 


LECTURERS,  INSTRUCTORS  AND  ASSISTANTS. 

ADDinONAIi  TO  THE  GOVERNING   BOARD. 


ALBERT  S.  WHEELER, 
Germayi. 

MARK  BAILEY, 
Elocution. 


Tremont  House. 


(150  F.)     200  Temple  8t 


JOHN  H.  NIEMRYER,  Professor  in  Yale  School  of  Fins  Arts, 
IVee  Band  Dratoing. 

FREDERICK  R.  HONEY, 

Descriptive  Geometry  and  Projection  Drawing. 

THOMAS  W.  MATHER, 

Kinematics  and  Machine  Design. 

SAMUEL  L.  PENFIELD, 
MinercUogy. 

HORACE  L.  WELLS, 
Analytical  Chemistry. 

SAMUEL  E.  BARNEY, 

Mathematics  and  Civil  Engineering. 

ALTON  W.  LEIGHTON, 
Drawing. 

THOMAS  B.  OSBORNE, 
Analytical  Chemistry, 

LOUIS  T.  PIRSSON, 
Analytical  Chemistry. 

WILLIAM  PRICE, 
French. 


.8  Art  School. 


(53  N.  &  H.)     14  LinoolD  sU 


(46  N.  8.  H.)     19  Warren  pL 


(2  P.  H.)     14  s.  H. 


14  8.  B. 


363  Elm  8t 


129  College  st 


860  Crown  flt 


8  Prospect  pi 


139  Elm  St 


JANITOR  OF  SHEFFIELD   HALL. 

ANTON  PFEIFER,  55  Lock  street. 


JANITOR  OF  NORTH  SHEFFIELD  HALL. 

QKORGK  ^.  ^TOTiT>k«li,  VL  \&asi%ftftld  street. 


GBADUATE  STUDENTS. 


25 


GRADUATE  STUDENTS. 


38  Backus  Ball,  ph.b., 

el  Eben  Barney,  c.E., 

Bartholomew,  ph.b., 

h  Ausriistus  Blake,  b.a., 

nil  Booth,  PH.B., 

t  Park  Campbell,  ph.b., 

3rt  DeWitt  Garrington,  ph.b., 

:e  WyckoflE  CumminB,  ph.b., 

d  Guycl  Dana,  b.a., 

^  Holbrook  Gladding,  ph.b., 

3  Judson  Kelsey,  ph.b., 

Kwai,  B.A., 

im  Ellison  Lockwood,  ph.b.,  m.d., 
im  Wallace  Nichols,  ph.b., 

Valentine  Pirsson,  ph.b., 

es  Gideon  Rupert,  ph.b., 

3  A 1  ward  Seymour,  ph.b., 

im  Tuttle  Shepard,  ph.b.. 

Prentice  Terry,  ph.b., 

je  Elliot  Verrill,  ph.b., 

rick  Brewster  Wheeler,  ph.b., 

r  Howard  Whitehouse,  ph.b., 

9l  Hubbard  Williams,  b.a.,  ) 
Amherst  College.  ) 

:lin  Eldred  Worcester,  b.a.,  ph.b., 


Washington^  D,  C, 
New  Raven, 
Mudson,  N,  F., 
New  Hdvenj 
Cheshire^ 
New  Haven^ 
New  Haven^ 
Vienna^  N. «/"., 
New  Havetij 
New  Haven^ 
Killingworth, 
Kwongtung,  China^ 
Stamford, 

Mdnitou  Springa,  Col. 
New  York  CUy^ 
New  Market,  Va,, 
Avhvem,  N.  F., 
Bristol, 

Brooklyn,  N  T„ 
New  Haven, 
Monroe, 
Hartford, 

Glastonbury, 

New  York  City. 

Graduate 


A. 

863  Elm  St. 

A. 

134  Ck)llege  st. 

Cheshire. 

28  York  sq. 

1169  Chapel  st 

29t  York  st 

24  Hillhouse  av. 

270  Martin  st. 

Killingworth. 

318  George  st. 

146  Dixwell  av. 

A. 

8  Prospect  pi. 

109  High  St. 

114  High  St. 

17  CoUege  st 

90  High  St. 

86  Whalley  av. 

409  Temple  st. 

N.  8.  H. 

128  High  St. 


A. 


Students,  24. 


26 


SHEFFIELD  SCIENTIFIC  SCHOOL. 


SENIOR  CLASS. 


William  Allender. 
Gilbert  Lincoln  Husted  Arnold, 
William  Wallace  Atterbury, 
Silas  Warren  Bartlett, 
Henry  William  Blake, 
John  Marvin  Blakeley, 
Howard  Cone  Bolton, 
Percival  Ranney  Bolton, 
Louis  Wliitford  Bond, 
Thomas  Stoddard  l:ronson, 
Harry  Lockwood  Burns, 
Silas  Knoch  Burrows. 
Lewis  Emerson  Cad  well, 
Theodore  Newton  Case, 
John  Chamberlain, 
Frederick  William  Darlington. 
Alexander  Harrison  Davis, 
John  Edwin  Doane, 
Joseph  Osterman  Dyer, 
Harvey  Farrington, 
Joseph  Essex  Fitzsimons, 
Robert  Elder  Forster, 
William  Washington  Grordon,  3d, 
James  Eugeue  Greenebaum, 
Everett  Mason  Grimes, 
Harry  Cloyd  Hamill, 
David  Neil  Harper, 
Frank  Spcrry  Harrison, 
Willis  Benjamin  Herr, 
Jay  Russell  Ilickox, 
William  Brisbane  Hickox, 
William  Barlow  Hill, 
Abraham  Lincoln  Howes, 
William  Kvelyn  Qutchings, 
Morison  Thomas  Hutchinson, 
Abraham  Lincoln  Hyde, 
William  David  Johnson, 
Thomas  Coggeshall  Knowles, 
Harrie  Sheldon  Leonard, 
Cornelius  Fay  Lynde, 
Mahlon  Henry  Marlin, 
Frederick  Anderson  Marsh, 
Conrad  Henry  Matthleaaeu, 
Edwin  Frank  Meyer, 


New  London, 
Stamford^ 
Detroit^  Mich,, 
South  Orange,  K  J. 
New  Haven, 
St.  Paul,  Minn., 
Cleveland,  0., 
Cleveland,  0., 
New  York  City, 
New  Haven, 
Milford, 
Mystic, 
New  Haven, 
Hartford, 
Kansas  City,  Mo., 
West  Chester,  Pa., 
Watertown, 
Chicago,  III., 
Galveston,  Tex.,       55 
Croton,  N.  F., 
Waterbury, 
Harrisburg,  Pa., 
Savannah,  Ga., 
Chicago,  III., 
Oakland,  Cal, 
Georgetown,  Col., 
Shippensburgh,  Pa., 
New  Haven, 
Denver,  Col., 
South  Britain, 
Litchfield, 
Greenfield  Hill, 
Black  Rock, 
LouisviUe,  Ky., 
Brooklyn,  N.  Y., 
New  Haven, 
New  Haven, 
San  Francisco,  Gal,f 
Washington^  D,  C, 
Bock  Island,  III., 
New  Haven, 
Kansas  City,  Mo., 
Ccnvuiatt^  N.  F., 


68  w. 

lot  OU?e  8L 

389  Temple  at 

46  Elm  8t 

119  w. 

46  Elm  St. 

65  V. 

65  w. 
61  w. 

1460  Chapel  St 

63  Prospect  St. 

1010  Chapel  et 

106  Liberty  st. 

287  York  st 

389  Temple  st 

289  York  st 

116  w. 

36  Elm  St. 

Insurance  Building. 

64  High  SL 

107  Olive  st 

44  Elm  st 

43  College  st 

63  w. 
64  High  8t 

287  York  st 
297  York  st 

562  Cbapel  st 
287  York  st 

270  Martin  st. 

64  w. 
17  College  st 

389  Temple  st 

43  College  st 

36  Elm  st 

179  Washington  st 

92  Boaettest 

389  Temple  st 

90  Wallst 

1187  Cbapel  8t 

236Q«orge8t 

1187  Chapel  st 

36EbD8t 

66  w. 
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^  Perkins  Miller, 
y  White  Patteo, 
je  Kustis  Potts, 
im  Acker  Rioe, 
IT  Jones  Richmond, 
el  Bostwick  Kobbius, 
lald  Ronalds, 
inder  ITolley  Rudd, 
r  Riistin, 
uel  Frank  Selz, 
1  Coupland  Shaw, 
im  Sanders  Tevis, 
Metcalfe  Thomas, 
rt  Townley. 

-e  Pollok  Devereux  Townsend, 
as  Brodhead  VanBuren,  Jr.. 
.'  Hayes  Wadaworth, 
?8  Willcox, 
veil  Amasa  Williams, 
Stoiighton  Williams, 


Utica,  y.  r., 

North  Haverij 
Philadelphia,  Pa., 
St.  Paul,  Minn., 
Providence,  R.  I., 
LakeriUe, 
New  York  City, 
LakeviUe, 
Omaha,  Nebr., 
Chicago,  III, 
Buffalo,  N.  r., 
San  Francisco,  Cai, 
New  York  City, 
Cincinnati,  0., 
Middletown, 
Englewood,  N.  J., 
Glencoe,  Minn., 
Omaha,  Nebr., 
Canterbury, 
Minneapolis,  Minn.. 


86  w. 

36  Elm  St. 

71  w. 

36  Elm  St. 

43  College  at. 

119  w. 

'  43  College  St. 

389  Temple  at 

64  High  sL 

66  w. 

389  Temple  st. 

36  Elm  St. 

43  College  st. 

101  w. 

101  w. 

43  College  st 

Allingtown. 

43  College  Et. 

61  Prospect  st 

46  Elm  St. 

Seniors,  64. 
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SHEFFIELD   SCIENTIFIC   SCHOOL. 


JUNIOR  CLASS. 


Henry  Frederick  Adams, 
Robert  Clajtoij  Augur, 
Klmer  Ellsworth  Bennett, 
Walter  Pierpont  Bigelow, 
Herbert  Spencer  BuUard, 
Lewis  Alexander  Burgess, 
Richard  Augustus  Chapman, 
William  Henry  Coburn, 
Harry  Fitch  Coleman, 
Lewis  Atterbury  Conner, 
David  Mark  Cummings, 
Julius  Gilbert  Day, 
William  Greenhow  Doane, 
Edward  Warburton  Durant,  Jr., 
Isadore  Dyer,  Jr., 
Arthur  Mansfield  Everit, 
Raymond  Thomson  French, 
Francis  Frederic  Georger, 
Robert  Fisher  Gibson, 
Charles  Joseph  Goldmark. 
Wilfred  Elizur  Griggs, 
George  Conradt  Ham, 
Harry  Leon  Hamlin, 
Edgar  Burton  Harger, 
Herbert  Leopold  Hart, 
James  Henry  Hayden, 
Joseph  Cooke  Jackson,  Jr., 
Lawrence  Bates  Jenckes, 
Leonard  Abbot  Jenkins, 
Charles  Sherman  Jewett, 
John  Edwin  Judson, 
Frederick  Sheffield  Kellogg, 
Grayson  Guthrie  Enapp, 
Charles  Wilbur  Knox, 
John  Stewart  Kulp, 
Isaac  Eugene  Leonard, 
Edward  Linsley  Maltby, 
Harry  Zeller  Marshall, 
Harley  James  Morrison, 
William  Partridge  Ordway, 
Edward  Horatio  Parker, 
Edmund  Bishop  Patterson, 
Frank  Adelbert  Paul, 
Charles  Eugene  PhiWipa, 


Westpori, 
West  Haven, 
Plainfield, 
New  ffaven^ 
Hartford^ 
Neivarky  N.  J., 
Bye,  N.  F., 
Indianapolis,  Ind., 
Loganspori,  Ind., 
New  Albany,  Ind., 
Chicago,  HI, 
Seymowr, 
Omaha,  Nebr., 
SiiUwater,  Minn., 
Galveston,  lex., 
New  Haven, 
Seymour, 
New  York  City, 
York,  Pa,, 
New  York  OUy, 
Waterbury, 


lis  York  gt. 

West  HaTen. 

126  High  St 

278  Orange  st 

1136  Chapel  8i 

55  w. 

64  w. 

133  College  st 

223  York  8t 

389  Teinple  st 

aCElmflt 

205  Orange  it. 

64  High  K. 

43  College  at 

31  Trumbull  6t 

109  Elmflt 

36Elmst 

36  Elmst 

297  York  «. 

57  w. 

55  Insurance  Buildiug- 


Washington  HoUow,  N.  Y.,  44  Elm  st 

Chicago,  lU,,  43  College  st 

Oxford,  150  (k>llegegt 

Chicago,  III.,  63  w. 

New  York  City,  58  w. 

New  York  City,  60  w. 

Stamford,  64  w. 

Dresden,  Saxony,  124  w. 

Buffalo,  N  r.,  143  College  st 

New  Haven,  142  St.  John  st. 

Utica,  N.  Y.,  43  OoUege  st 

Auburn,  N.  Y.,  86  w. 

Pittsburgh,  Pa.,  36  Elm  st 

WiUcesbarre,  Pa.,  U6I  Chapel  st 

Chicago*  lU.,  203  York  st. 

North/ord,  297  York  st 

Dayton,  0.,  90  Wall  at. 

Cincinnati,  0.,  60  w. 

Boston,  Mass.,  36  Elm  et 

Detroit,  Mich.,  43  College  st 

Allegheny  City,  Pa.,  8  Froepect  pL 

NeM  Haven,  27  Washington  st 

Soru«v\HMjV«a,  VC  Ptoe^eot  pi. 


STUDENTS. 
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am  Thomas  Rainey, 
k  Clark  Reed, 
is  Smith  Reynolds, 
ge  Brinckerhoflf  Ricliards, 
Robert  Wheaton  Sargent, 
am  Marcelin  Scaife, 
r  Harmon  Short, 
ird  Arthur  Smith,. 
:  Mansfield  Smith, 
ge  H.  Smith, 
n  Starr  Sperry, 
3n  Pierpont  Stevens, 
ur  Peale  Summers, 
am  Conquest  Tucker, 
ard  Beecher  Tuttle, 
d  John  Wakeman, 
k  Otto  Walther, 
aniel  P.  Washburn, 
<  Warren  Wentworth, 
ird  Gilbert  Williams, 
^e  Henry  Wood, 
rt  McKnight  Woods, 


Cleveland,  0. 
Pittsburgh^  Pa,, 
Poughkeepsie,  N,  F., 
New  Haven, 
Chicago,  lU., 
Allegheny  City,  Pa.^ 
New  York  City, 
3fiddletown, 
East  Haven, 
Canajoharie,  N,  T, 
Ansojiia, 
New  Haven, 
Colorado  Springs,  Col, 
New  York  City, 
Naugatuck, 
Green's  Farms, 
Brooklyn,  N.  F., 
Bridgewater,  Mass., 
Chicago,  lU., 
Essex, 
Dayton,  0., 
New  Haven, 


68  w. 

203  York  st 

43  College  st. 

43  Rim  St. 

36  Elm  St. 

203  York  st. 

43  College  St. 

8  Prospect  pi. 

East  Haven. 

43  College  st. 

41  High  St. 

561  Howard  av. 

126  High  St. 

86  w. 

242  York  st. 

113  York  St. 

203  York  st. 

223  York  st. 

II 61  Chapel  st. 

47  Stanley  st. 

124  w. 

364  George  st. 

Juniors,  66. 
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SHEFFIELD   SCIENTIFIC  SCHOOL. 


FRESHMAN  CLASS. 


Arthur  Chambers  Alexander, 

John  Childe  Anderson, 

Joseph  Albright  Archbald, 

Gardner  Ball,  Jr., 

William  Hill  Bean, 

Charles  Bart  Berger, 

George  Bart  Berger, 

Theodore  Whitney  Blake, 

Marshall  Latham  Bond, 

WUliam  Tillinghast  Bull, 

George  Robert  Carter, 

William  Clarke  Catlin, 

James  Henry  Coleman, 

George  David  Colton, 

John  Nesbitt  Conyngham, 

Charles  Edward  Curtis, 

Richard  Sydney  Curtiss, 

Jesse  Chase  Dann, 

Henry  I^wis  Davis, 

George  Howard  Davison. 

William  Henry  Davol,  Jr., 

Carlton  Melville  DeWolf, 

Robert  Russel  Dickey, 

John  Kufemio  Dockendorff, 

John  Ambrose  Doolittle, 

John  Footer  Easterbrook, 

Frank  Harold  Farquhar. 

John  Ellis  Field, 

Richard  Huntington  Franchot, 

Pedro  Florentine  Fraucke, 

Deane  Funk, 

Henry  Kellogg  Goetchius, 

James  Douglas  Gold, 

Addison  Graves, 

Franklin  Moses  Gray, 

Howard  Greer,  Jr., 

Matthew  Griswold,  Jr., 

Stephen  Benedict  Grummond,  Jr., 

Fred.  R.  Hamlin, 

Charles  Merrilt  Heminway, 

Edwin  Richard  Hodge, 

Noble  Foster  Hoggson, 

George  Snowden  Howlan<l, 

Howard  Livingston©  la\>©\\, 


IlonolulUj  H.  I. 
Sing  Sing^  N.  T., 
Scranton^  Pa,^ 
San  Francisco,  Cal, 
New  Ifaveny 
Denver,  Col.^ 
Denver,  CoL, 
New  Haven, 
New  York  City, 
Newport,  R,  /., 
UonoltUu,  ff,  J,, 
Providence,  K  L, 
New  York  City, 
CoUinsville, 
Wilkesbarre,  Pa., 
New  Haven, 
Stratford, 
Buffalo,  N.  7., 
WaUingford, 
Neiv  York  City, 
Brooklyn,  N,  Y.. 
New  York  City, 
Dayton,  0,, 
Brooklyn,  N.  Y., 
New  Haven, 
New  Haven, 
York,  Pa., 
Denver,  CoL, 
Schenectady,  N.  Y.. 
New  York  City, 
McLean,  JO., 
New  York  City, 
West  Cornwall, 
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1. 

OBJECTS. 

The  Sheffield  Scientific  School  is  devoted  to  instruction 
and  researches  in  the  mathematical,  physical  and  natural  sciences, 
with  reference  to  the  prpmotion  and  diffusion  of  science,  and  also 
to  the  preparation  of  young  men  for  such  pursuits  as  require 
especial  proficiency  in  these  departments  of  learning.  It  is  one  of 
the  Departments  of  Yale  College,  like  the  law,  medical,  theologi- 
cal, and  art  schools,  having  its  separate  funds,  buildings,  teachers, 
and  regulations,  but  governed  by  the  Corporation  of  Yale  Col- 
lege, which  appoints  the  professors  and  confei*s  the  degrees.  It 
is,  in  part,  analogous  to  the  academic  department,  or  classical  col- 
lege, and,  in  part,  to  the  professional  schools. 

The  instruction  is  intended  for  two  classes  of  students: — 

I.  Graduates  of  this  or  of  other  colleges,  and  other  persons 
qualified  for  advanced  or  speciiil  scientific  study. 

II.  Undergraduates  who  desire  a  training  chiefly  mathematical 
an<l  scientific,  in  less  part  linguistic  and  literary,  for  higher  scien- 
tific studies,  or  for  various  other  occupations  to  which  such  train- 
\d<s  is  suited. 

11. 

HISTORY  AND  ORGANIZATION. 

The  School  was  commenced  in  1847.  In  1830,  a  convenient 
building  and  a  considerable  endowment  were  given  by  Joseph  E. 
Sheffield,  Esq.,  of  New  Haven,  whose  name,  at  the  repeated 
request  of  the  Corporation  of  Yale  College,  was  afterward 
attached  to  the  foundation.  Mr.  Sheffield  afterward  frequently 
and  munificently  increased  his  original  gifts. 

Ill  1863,  by  an  act  of  the  Connecticut  Legislature,  the  national 
grant  for  the  promotion  of  scientific  education  (under  the  con- 
gressional enactment  of  July,  1862)  was  given  to  this  departmeat 
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of  Yale  College.  Since  that  time,  and  especially  since  the  autnmD 
of  1869,  numerous  liberal  gifts  have  been  received  from  the  citi- 
zens of  New  Haven,  and  from  other  gentlemen  in  Connecticut, 
New  York,  and  St.  Louis,  for  the  endowment  of  the  School,  and 
the  increase  of  its  collections. 

The  action  of  the  State  led  to  the  designation  by  law  of  a  State 
Board  of  Visitors,  consisting  of  the  Governor,  Lieutenant-Gov- 
ernor, three  senior  Senators,  and  the  Secretary  of  the  State  Board 
of  Education  :  and  this  Board,  with  the  Secretary  of  the  Scientific 
School,  is  also  the  Board  for  the  appointment  of  students  to  hold 
the  State  scholarships. 

The  Governing  Board  consists  of  the  President  of  Yale  Col- 
lege and  the  Professors  who  are  permanently  attached  to  the 
School.  There  are  several  other  instructors  associated  with  them, 
a  part  of  whom  are  connected  with  other  departments  of  the 
College. 

III. 

BUILDINGS  AND  APPARATUS. 

The  two  buildings  in  which  the  work  of  instruction  in  the 
Scientific  School  is  mainly  carried  on  are  called  Sheffield  Hall  and 
North  Sheffield  Hall ;  but  instruction  in  Mineralogy,  Geology, 
and  Biology,  including  Zodlogy  and  Comparative  Anatomy,  is 
now  given  entirely  in  the  Peabody  Museum  and  Free  Hand  Draw- 
ing in  the  Ait  School.  These  buildings  contain  a  large  number 
of  recitation  and  lecture  rooms,  a  hall  for  public  assemblies  and 
lectures,  chemical  and  metallurgical  laboratories,  a  photograpbi- 
cal  room,  an  astronomical  observatory,  museums,  a  library  and 
reading  room,  besides  studies  for  some  of  the  professors,  where 
their  private  technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belong- 
ing to  the  School : 

1.  Laboratories  and  Apparatus  in  Chemistry,  MetaUurgy,  Physics,  Photogrtphr. 

and  Zoology. 

2.  Metallurgical  Museum  of  Ores,  Furnace  Products,  etc 

3.  Agricultural  Museum  of  Soils,  Fertilizers,  useful  and  injurious  insects,  etc. 

4.  Collections  in  Zoology. 

5.  Astronomical  Observatory,  with  an  equatorial  telescope  by  Clark  snd  Sons  of 

Cambridge,  a  meridian  circle,  etc. 

6.  A  collection  of  Mechanical  Apparatus,  constituting  the  **Gollier  Cabinef 

7.  Models  in  Architecture,  Gcpmetrical  Drawing,  Civil  Engineering,  Topognph. 

ical  KngiBoerlng  imOi  UcchooXii^  \  v^Iw^^tws^  ^^^^jsd  to  public  Isctnrei 
instruments  lor  ti©\d  pTacl\ce. 


GRADUATE  AND   SPECIAL   STUDENTS.  35 

8.  Maps  and  Charts,  topographical,  geological,  hydrographical,  etc. 

The  herbarium  of  Professor  Brewer,  and  the  astronomical  instruments  of  Professor 
layman,  are  deposited  in  the  buildings.  Professor  Baton's  herbarium,  near 
at  hand,  is  freely  accessible.  Students  also  have  access  to  the  various 
laboratories  and  collections  in  Natural  Science  in  the  Peabody  Museum. 

Students  are  also  admitted,  under  varying  conditions,  to  the 
College  and  Society  libraries,  the  College  Reading  Room,  the 
School  of  the  Fine  Arts,  and  the  Gymnasium. 

IV. 

THE  LIBRARY. 

The  special  technical  library  of  the  Scientific  School  consists  of 
about  five  thousand  volumes.  Included  in  this  is  the  ^'  Hillhouse 
Mathematical  Library  "  of  twenty-four  hundred  volumes,  collected 
during  a  long  series  of  years  by  Dr.  William  Hillhouse,  and  in 
1870  purchased  and  presented  to  the  Institution  by  Mr.  Sheffield. 
A  catalogue  of  this  collection  forms  a  supplement  to  the  Annual 
Report  of  the  Governing  Board  of  1870.  All  the  prominent  sci- 
entific journals  of  this  country  and  of  Europe,  together  with  the 
proceedings  of  foreign  academies,  and  scientific  societies,  can  be 
found  either  in  this  library  or  in  the  College  Library  to  which 
students  have  access. 

V. 

INSTRUCTION   FOR  GRADUATE  AND  SPECIAL 

STUDENTS. 

Persons  who  have  gone  througii  undergraduate  courses  of  study, 
here  or  elsewhere,  may  avail  themselves  of  the  facilities  of  the 
School  for  more  special  professional  training  in  the  physical  sci- 
ences and  their  applications,  gaining  in  one,  two,  or  three  years 
the  degree  of  Bachelor  op  Philosophy  or,  in  two  additional 
years  of  Engineering  study,  that  of  Civil  Enoinebb  or  of 
Dynamic  Enginkkr. 

Or,  engaging  in  studies  of  a  less  exclusively  technical  character, 
they  may  become  candidates  for  the  degree  of  Doctor  of  Philos- 
ophy. The  instruction  in  such  cases  will  be  adapted  to  the  par- 
ticular needs  and  capacities  of  each  student,  and  may  be  combined 
with  that  given  by  the  graduate  instructors  in  other  departments 
of  the  University.  This  degree  is  conferred  upon  those  who,  hav- 
ing already  taken  a  Bachelor's  degree,  eix^^^g^  ^L'a  ^\.\5i<5i<iw\&  xw  \>x%, 
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Department  of  Philosophy  and  the  Arts  for  not  less  than  two 
years  in  assiduous  and  careful  study.  It  is  not  given  npoD 
examination  to  those  whose  studies  are  pursued  elsewhere.  The 
requirements  for  it  will  in  some  cases  exact  of  the  student  more 
than  two  years  of  post-graduate  labor ;  so,  especially,  wherever 
the  course  of  undergraduate  study  has  been,  as  in  the  Scientific 
School,  of  less  than  four  years.  The  candidate  must  pass  a  satis- 
factory final  examination,  and  present  a  thesis  giving  evidence  of 
high  attainment  in  the  branches  of  knowledge  to  which  he  ha^ 
attended.  A  good  knowledge  of  Latin,  German  and  French  will 
be  required  in  all  cases,  unless,  for  some  exceptional  reason,  the 
candidate  be  excused  by  the  Faculty,  The  graduating  fee  is 
ten  dollars. 

Subjects  likely  to  receive  special  attention  are  suggested  as 
follows : 

Professor  Lymax,  in  the  use  of  meridional  and  other  astronom- 
ical instruments. 

Professor  DuBois,  in  the  principles  of  thermodynamics,  and 
utilization  pf  beat  as  a  source  of  power. 

Professor  Richards,  in  dynamic  engineering. 

Professor  Hastings,  in  selected  subjects  in  physics,  and  guidance 
in  laboratory  work. 

.Professor  Brush,  in  the  analysis  and  determination  of  mineral 
species,  and  in  descriptive  mineralogy. 

Professor  Johnson,  in  theoretical,  analytical,  and  agricultural 
chemistry. 

Professor  Brewer,  in  agriculture  and  forest  culture  and  in 
physical  geography. 

Professor  Clark,  in  definite  integrals,  differential  equations^ 
analytical  mechanics,  the  theory  of  numerical  approximation,  with 
the  method  of  least  squares. 

Professor  Eaton,  in  structural  and  systematic  botany,  with 
reference  to  both  flowering  and  cryptogamous  plants. 

Professor  Allen,  in  analytical  chemistry,  and  in  metallurgy. 

I^rofessor  Verrill,  and  Professor  Smith,  in  zodlogy  and  geol- 

Professor  Chittexden,  in  physiological  chemistry. 

The  same  courses  of  study  are  open,  for  a  longer  or  shorter 
time,  to  graduate  students  who  do  not  desire  to  become  oandi* 
dates  for  a  degree. 
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Students  who  have  taken  the  degree  of  Bachelor  of  Philosophy, 
may  obtain  the  degree  of  Civil  or  of  Dynamio  Enoinebb  at  the 
end  of  two  academical  years,  by  pursuing  the  following  higher 
course  of  study  and  professional  training. 

The  course  of  study  for  the  degree  of  Civil  Engineer  will 
comprise — 

L  Higher  Calculus.    Htgher  Geometry.    Tbeofy  of  Numerical  Operations. 

2.  Analytical  Mechanics.    Mechanics  applied  to  Enigneering. 

.  3.  A  Course  of  Construction  and  Design.    Projects. 

4.  Practical  Astronomy,  with  use  of  instruments,  computations,  etc. 

This  course  will  occupy  one  year. 

To  secure  the  requisite  amount  of  professional  knowledge  and 
practice,  the  candidate  will  be  required  to  furnish  a  comprehen- 
sive report  of  the  results  of  an  examination  into  the  existing  con- 
dition of  some  special  line  of  constructive  art;  or  to  present 
proper  evidence  that  he  has  had  actual  charge  in  the  field,  for 
several  months,  of  construction  or  surveying  parties,  or  held  some 
responsible  position  deemed  equivalent  to  this. 

An  elaborate  design  must  also  be  submitted  of  some  projected 
work  of  construction,  based  upon  exact  data  obtained  from  care- 
ful surveys  made  by  the  candidate,  and  comprising  all  the  requi- 
site calculations,  and  the  necessary  detailed  drawings,  and  accom- 
panied by  full  specifications  of  the  work  to  be  done,  and  the 
requirements  to  be  met  by  the  contractor. 

The  fee  for  this  degree  is  five  dollars. 

The  course  of  study  for  the  degree  of  Dynamic  Engineer  will 
comprise — 

1.  Higher  Calculus.     Higher  Gleometry.    Theory  of  Numerical  Operations. 

2.  General   Principles  of  Dynamics  (Analytical  Medianics),  including  special 

application  of  these  Principles  to  Dynamic  problems. 

3.  Construction  of  Machines.     Designs. 

4.  Preparation  of  theses  on  special  subjects  in  Dynamic  Engineering. 

During  the  second  year  candidates  will  be  permitted  to  employ 
such  a  portion  of  their  time  as  may  be  deemed  advisable  or  neces- 
sary in  the  examination  of  engineering  works  and  manufacturing 
establishments,  and  may  also  have  the  privilege  of  entering  upon 
professional  practice,  provided  it  is  done  with  the  knowledge  and 
consent  of  the  Professor  of  Dynamic  Engineering,  and  under  such 
circumstances  as  shall  appear  to  him  to  be  favorable  to  profes- 
sional progreBS. 
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An  elaborate  thesis  on  some  professional  subject,  with  an  orig- 
inal design,  or  project,  accompanied  by  proper  working  drawings, 
will  be  required  at  the  end  of  the  second  year. 

The  fee  for  this  degree  is  five  dollars. 

Special  Students.—  For  the  benefit  of  those  who,  being  folly 
qualified,  desire  to  pursue  particular  studies  without  reference  to 
the  obtaining  of  a  degree,  special  or  irregular  students  are  received 
in  most  of  the  departments  of  the  School :  not,  however,  in  the 
Select  Course  or  in  the  Freshman  Class. 

It  should  be  distinctly  understood  that  these  opportunities  are 
not  offered  to  persons  who  are  incompetent  to  go  on  with  regular 
courses,  but  are  designed  to  aid  those  who,  having  received  a 
sufficient  preliminary  education  elsewhere,  desire  to  increase  their 
proficiency  in  special  branches. 


VI. 

REQUIREMENTS  FOR  ADMISSION  AND  COURSES  OF 
INSTRUCTION  FOR  UNDERGRADUATE  STUDENTS. 

Terms  op  Admission. — Candidates  must  be  not  less  than  fifteen 
years  of  age,  and  must  bring  satisfactory  testimonials  of  moral 
character  from  their  former  instructors  or  other  responsible  persons. 

For  admission  to  the  Freshman  Class  the  student  must  pass  % 
thorough  examination  in  the  following  subjects: 

English — including  grammar,  spelling  and  composition.  In  grammar,  Whitoef  s 
Essentials  of  English  Grammar,  or  an  equivalent. 

History  of  the  United  States, 

Geography. 

Latin — (1)  Simple  exercises  in  translating  English  into  Latin.  (Smith's  "iVi«- 
cipia  Latina,^^  Part  I,  is  named  as  indicating  the  nature  and  extent  of  tbi« 
requirement,  and  an  acquaintance  with  it  will  be  required  unless  a  satisfactorr 
substitute  is  offered).  (2)  Caesar — six  books  of  the  Gallic  War,  or  their  equiv- 
alent. (As  advantageous  substitutes  for  the  last  three  books  cf  Oasaar  maybe 
suggested  three  books  qt  Vergil's  -rEneid  or  a  similar  amomit  of  Ovid.) 

Arithmetic — Fundamental  Operations,  Least  Ck)mmon  Multiple,  Greatest  Cominoo 
Divisor,  Common  and  Decimal  Fractions,  Denominate  Numbers,  indading  the 
Metric  System  of  Weights  and  Measures;  Percentages,  indudiiig  Intsml 
Discount,  and  Commia&ion*.  Proportion,  Extraction  of  the-  Square  and  Cabe 
Roots. 
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^/(/«6ra— Fundamental  Operations,  Fractions,  Equations  of  the  First  Degree  with 
one  or  several  unknown  quantities ;  Inequalities,  Ratio  and  Proportion,  Inyolu- 
tion,  including  the  Binomial  Formula,  for  an  entire  and  positive  Exponent; 
Evolution,  the  Reduction  of  Radicals,  Equations  of  the  Second  Degree,  Progres- 
sions, Permutations  and  Combinations,  the  Method  of  Indeterminate  CoeflS- 
cients.  Fundamental  Properties  of  Logarithms,  Compound  Interest. 

Gfiometry — Plane,  Solid  and  Spherical;  including  fundamental  notions  of  Sym- 
metry, ana  examples  of  Loci  and  Maxima  and  Minima  of  Plane  Figures. 

Trigonometry — Including  the  Analytical  Theory  of  the  Trigometrical  Func- 
tions, and  the  usual  formulie;  the  Construction  and  Use  of  Trigonometrical 
Tables;  and  the  Solution  of  Plane  Triangles;  so  much,  for  example,  as  is  con- 
tained in  Newcomb's  Trigonometry  to  Art.  79,  or  in  Wheeler's,  or  Richards's,  or 
Weiitworth's  Plane  Trigonometry,  or  in  the  Plane  Trigonometry  of  Oliver,  Wait 
and  Jones.  The  Logarithmic  and  Trigonometric  Tables  furnished  at  the  Exam- 
ination will  be  Newcomb's  (Henry  Holt  &  Co.,  New  York,  1882). 

While  no  entrance  examination  is  held  in  the  History  of  England,  candidates  for 
admission  are  urgently  advised  to  make  themselves  as  familiar  as  possible  with 
that  subject ;  as  a  knowledge  of  it  is  essential  to  the  most  successful  prosecution 
of  some  of  the  studies  of  the  course. 

Candidates  will  be  allowed  the  option  of  passing  on  the  above- 
named  subjects  in  two  successive  years.  In  such  cases  they  must 
present  themselves  for  examination  at  the  June  examination  of 
the  tirst  year  in  the  following  subjects  or  parts  of  subjects  :  ITia- 
tory  of  the  United  States,  Geography,  Arithmetic,  Plane  Geom- 
etry, and  Algebra  to  Quadratic  liquations. 

In  order  to  have  this  preliminary  examination  counted,  candi- 
dates must  pass  satisfactorily  on  four  of  the  subjects ;  and  notice 
of  the  intention  to  divide  the  examination  must  be  given  to  Pro- 
fessor G.  J.  Brush,  Director  of  the  School,  on  or  before  June  15. 

For  preparation  in  Algebra,  Geometry,  and  Trigonometry,  the  recently  pub- 
lished text-books  of  Professor  Newcomb  (Henry  Holt  &  Co.,  New  York),  may, 
witliout  indicating  undue  preference,  be  especially  recommended.  And  to  the 
candidate  who  prepares  in  other  works,  they  may  serve  to  indicate  the  extent  and  . 
kind  of  attainments  expected  in  the  prescribed  topics.  Candidates  who  prepare 
in  the  Geometry  of  this  author,  may  for  the  present  omit  the  short  chapters  on 
Ellipse,  Hyperbola,  and  Parabola ;  though  they  will  find  it  advantageous  to  study 
them. 

In  his  preparation  in  Geometry  the  candidate  should,  as  far  as  practicable, 
have  suitable  exercises  in  proving  simple  theorems  and  solving  simple  problems 
for  himself.  It  is  important,  too,  that  he  should  be  accustomed  to  the  numerical 
application  of  geometric  principles,  and  especially  to  the  prompt  recollection  and 
use  of  the  elementary  formulae  of  mensuration.  In  Triqcnohetrt  he  should  be 
exercised  in  applying  the  usual  forniulse  to  a  variety  of  simple  reductions  and 
transformations,  including  the  solutioii  of  trigonometrical  equations.  Readiness 
and  accuracy  in  trigonometrical  calculations  are  aVao  ol  "^tvcaa  voK^T\»xi^»  \ft  '<ia.^ 
candidate.    If  the  use  of  logarithms  is  postponed  m  \v\a  ^T^v^Taxvya.>S^  '^TNstQr 
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nometry  is  taken  up  (which  is  by  no  means  necessary  or  advisableX  he  should 
then  have  abundant  application  of  them  to  all  forms  of  calculatiou  occurring  in 
ordinary  practice,  as  well  as  to  those  appearing  in  the  solution  of  trianglei 
Finally,  in  all  of  his  calculations,  he  should  study  the  art  of  neat  and  orderlr 
arrangement 

In  Latik  the  student  should  have  such  continued  training  in  parsing  as  shall 
make  him  thoroughly  familiar  with  declensions  and  oonjugations,  and  with  the 
leading  principles  of  Syntax.  To  secure  these  results  more  edW;tually,  the 
requirement  has  been  adopted  of  simple  exercises  in  translating  English  into 
Latin.  As  this  course  of  exercises  is  designed  solely  as  a  preparation  for  read 
ing,  it  should  be  begun  at  the  earliest  stage  of  Latin  study.  A  very  large  propor- 
tion of  the  deficiencies  in  the  Latin  examination  for  several  years  past  has  heen. 
due  to  the  neglect  of  the  suggestions  of  this  paragraph,  and  to  the  attempt  to  read 
a  Latin  author  with  totally  inadequate  grammatical  preparation. 

The  examinations  for  admission  in  1886,  take  place  at  North 
Sheffield  Hall,  on  Thursday,  Friday,  and  Saturday,  July  1,  2,  3 
(beginning  at  9  a.  m.  on  Thursday) ;  and  on  Tuesday  and  Wed- 
nesday, September  21,  22  (beginning  at  9  a.  m.  on  Tuesday). 
Opportunities  for  private  examinations  may,  in  exceptional  cases, 
be  given  at  other  times. 

In  1 886  examinations  (for  the  Freshman  Class  only)  will  also 
be  held  in  Andover,  Mass.,  in  Chicago,  in  Cincinnati,  and  in  San 
Francisco  (beginning  on  Thursday,  July  1,  at  9  a.  m.),  at  places 
to  be  announced  in  local  newspapers  of  the  day  previous.  Candi- 
dates who  propose  to  be  present  are  requested  to  send  their 
names  to  Professor  G.  J.  Brush,  Director  of  the  School,  before 
June  15.  A  fee  of  five  dollars  will  be  charged  for  admission  to 
the  examinations  outside  of  New  Haven. 

Candidates  for  advanced  standing  in  the  undergraduate  classes 

are  examined,  in  addition  to  the  preparatory  studies,  in  those 

already  pursued  by  the  class  they  wish  to  enter.     No  one  can  be 

admitted  as  a  candidate  for  a  degree,  later  than  at  the  beginning 

*  of  the  Senior  year. 

Courses  ot  Instruction,  occupying  three  years,  are  arranged 
to  suit  the  requirements  of  various  classes  of  students.  The  first 
year's  work  is  the  same  for  all ;  for  the  last  two  years  the  instruc- 
tion is  chiefly  arranged  in  special  couraes. 

The  special  courses  most  distinctly  marked  out  are  the  following: 

(a.)  In  Chemistry;  (6.)  In  Civil  Engineering; 

(c.)  In  Dynamical  (or  Mechanical)  Enginering; 

{d.)  In  Agriculture;  *       (e.)  In  Natural  History; 

(/.)  In  Biology  preparatory  to  Medical  Studies; 

for.)  In  studies  preparatory  to  U\w\ii%  tixv^'^^XaJXxa^g^v 

(h.)  In  select  studies  prepaTuXox^  V>  QlOcvw\i\^«t  ^\.>\^\«^ 
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The  arrangement  of  the  studies  is  indicated  in  the  annexed 
scheme. 

FRESHMAN  YEAR— INTRODUCTORY  TO  ALL  THE  COURSES: 

First  Tbbm — Oerman — Whitney's  Grammar  and  Reader.  English — Louns- 
biuy's  History  of  the  English  Language;  Exercises  in' composition.  MathemaHes 
— Spherical  Trigonometry  (Newcomb's) ;  Plane  Analytical  Geometry.  Physics — 
Recitations,  with  experimental  lectures.  Chemistry — Recitations  and  Laboratory 
practice.    Elementary  Drawing — Practical  lessons,  in  the  Art  School. 

Second  Tbrh — Language,  Physics^  and  Chemiviry — as  stated  above.  Mathe- 
fncUica — Plane  Analytical  Geometry,  continued.  Physical  Geography — Lectures. 
Botany — Gray's  Lessons,  with  Lectures.  Drawing — Isometric  Drawing,  with 
application  to  drawing  from  models  and  stnictures  by  measurement.  Shading 
and  tinting.  Principles  of  orthographic  projection.  Reading  of  working-draw- 
ings  and  isometric  construction  of  objects  from  their  orthographic  projections. 
Sections. 

For  the  Junior  and  Senior  years  the  students  select  for  them- 
selves one  of  the  following  Courses : 

(a.)  IN  CHEMISTRY: 

JUNIOR  YEAR: 

First  Term — Theoretical  Chemistry — Lectures  and  Recitation&  Cooke's  Chem- 
ical Philosophy.  Roscoe  and  Schorlemmer*s  TreaMse  is  required  for  reference. 
QuaHtative  Analysis — Fresenius's.  Laboratory  Practice.  BUowpipe  Analysis, 
Oerman,    Irench. 

SECOin)  Term — Theoretical  Chemistry — continued.  Laboratory  Practice — 
Quantitative  Analysis,  and  experimental  work  in  Organia  Chemistry.  Mineralogy 
— Blowpipe  Analysis  and  determination  of  species.  Lectures.  French.  Get' 
man. 

SENIOR  YEAR  : 

First  Term — Organic  Chemistry  —  Lectiu^s  and  Recitations.  Agricultural 
Chtfmistry — Recitations  (optional).  Laboratory  Practice — Volumetric  and  Mineral 
Analysis.     Geology — Dana's.    Zoology — Lectures.     French. 

Second  Term — Organic  Chemistry ^^xtntxnMQdi.  Laboratory  Practice — Analysis 
of  Minerals  and  Technical  Products.  Assaying  (optional).  Geology — Dana's. 
Mineralogy  (optional).     French. 

(b.)  IJT  CIVIL  ENGINEERING: 

JUNIOR  TEAR: 

First  Term — Mathematics — Analytical  Gteoraetry  of  Three  Dimensions;  Ele- 
ments of  the  Theory  of  Functions ;  Differential  Calculus.  Surveying — Field  Opera- 
tions.    Drawing — Descriptive  Geometry,  begun.     German.     French. 

Sb^jond  Term — Mathematics — Intergral  Calculus;  Rational  Mechanics.  Draw- 
ing— Descriptive  Geometry,  concluded.  Topographical.  Surveying — Topo^graijbl- 
cal.     German.     French. 
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SENIOR  YEAR: 

First  Term — Field  Engineering — Laying:  out  Curves.  Preliminary  and  final 
Location  of  line  of  Railroad,  (Laying  out  of  work),  with  calculations  of  £xca?a- 
tion  and  Embankment  and  Sections.  Hencks^s  Field  Book  for  Railroad  Engineers. 
Searles's  Field  Engineering.  Civil  Engineering — Resistance  of  Materials.  Bridges 
and  Roofs,  begun.  Stone  Cutting,  with  Graphical  Problems.  Oeology — Danag. 
Mineralogy — Blowpipe  Analysis  and  Determinative  Mineralogy.     French. 

Second  Term — Civil  Engineering — Bridges  and  Roofs.  Building  MateriAU. 
Stability  of  Arches  and  Walls.  Mahan's  Civil  Engineering.  Dynamics — Princi- 
ples of  Mechanism.  Steam  Engine.  Hydraulics — Hydraulics  and  Hydraulic 
Motors.  Drawing — Designing  of  Engineering  Structures.  Astronomy — Loomis's 
Astronomy,  with  practical  problems.  Jtfmero^f^y— continued.  Geology — Dtda* 
mic.     French. 


(c)  IN  DYNAMIC  ENGINEERING: 

JUNIOR  YEAR: 

First  Tisbca— Mathematics — Analytical  Geometry  of  Three  Dimensions:  Ele- 
ments of  the  Theory  of  Functions;  Differential  Calculus.  Surveying — Field  Prac- 
tice. Principles  of  Mechanism — Kinematics.  Shop  Visiting — Sketching  Machine 
Details  and  Tools.    Drawing — Descriptive  Geometry,  beg^n.     German.    French. 

Second  Term — Mathematics — Integral  Calculus:  Rational  Mechanics.  Princi- 
ples of  MecJianism — Applied  Kinematics;  Transmission  of  Power  by  Belts  and 
Gearing;  Forms  of  Teeth  of  Wheels;  Cams;  Parallel  Motions,  etc.  Shop  VtsiOng 
— continued.  Sketching  Machinery  and  Study  of  Mechanical  Processes.  /SMjr 
of  Steam  Engine — begun.  Drawing — Descriptive  Geometry,  concluded ;  Perspec- 
tive and  Shadows ;  Machine  Details. 


SENIOR  year: 

First  Term — Applied  Mechanics — Friction ;  Moment  of  Inertia ;  Centrifogal 
Force :  Elasticity  and  Strength  of  Materials ;  Strain»  in  Structures ;  Theory  of 
Flexure  and  Torsion ;  Construction  of  Roofs  and  Bridges ;  Equilibruim  and  Pres- 
sure of  Fluids;  Theory  of  Flotation ;  Flow  of  Fluids  in  pipes  and  channels;  Resis- 
tance of  Ships.  Machine  Designing — Practical  Exercises  in  Designing  Machine 
Details  and  Simple  Machines.  Study  of  the  Steam  Engine — continued.  Shop 
Visiting — Inspection  of  Machines  and  Study  of  Processes ;  Reports  of  Visits. 

Second  Tizru— Hydrodynamics — Theory  of  Water- Wheels,  Turbines,  and  Water 
Pressure  Engines.  Thermodynamics — General  principles  of  Heat  employed  as  a 
source  of  power;  Theory  of  the  Steam  Engine;  Hot  Air  Engines;  G«8  Rnginea. 
Machine  Designing — continued.  Practical  Exercises  in  designing  Machinexy  for 
Shaping  Met^ils,  Hoisting,  Pumping,  etc.  Designs  and  Working  Drawings  of 
Steam  Engiues  and  Boilers ;  Estimates  of  Weight  and  Cost  of  Machinery.  Shof 
Visits  and  Reports. 
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(d.)  IN  AGRICULTURE: 

JUNIOR  TEAR: 

PiBST  Term — Theoretical  Ghemiatry — ^Lectures  and  Recitations.  Qualitative 
Analysis — Fresenius's.  Laboratory  Practice.  Blowpipe  Analysis,  Oennan. 
French. 

Seookd  Term  —  Theoretical  Chemistry  —  continued.  Laboratory  Practice — 
Quantitative  Analysis.  Mineralogy — Blowpipe  Analysis  and  Determination  of 
Species.     Physiology — Huxley's.     Botany.     FrencJi,     German. 

SENIOR  year: 

First  Term — Agriculture — Cultivation  of  the  Staple  Crops  of  the  Northern 
States.  Tree  Planting  and  Forestry.  Agricultural  Chemistry  —  Johnson's. 
Organic  Chemistry  —  Lectures  and  Recitations.  Geology  —  Dana's.  Botany. 
Zoology.     English.    French. 

Second  Term — Agriculture — Laws  of  Heredity  and  Principles  of  Breeding; 
Lectures.  Geology — Dana's.  Rural  Economy — Systems  of  Husbandry.  Agricul- 
tural Chemistry — Johnson's.  Organic  C/ttf7nt5<ry— continued.  Geology — Dana's. 
Zoology,     Microm>py.    English.    French. 


(e.)  IN  NATURAL  HISTORY: 

(Either  Geology,  Mineralogy,  or  Zoology,  Botany,  may  be  made  the  principal 
gtudy,  some  attention  in  each  case  being  directed  to  the  other  three  branches  of 
Natural  History.) 

JUNIOR  year: 

FiEST  Term — Theoretical  Chltmistry — Lectures  and  Recitations.  Qualitative 
Aiudysis — Fresenius's;  Laboratory  Practice;  Recitations.  Mineralogy — Blow- 
pipe Analysis  and  Determinative  Mineralogy.  Botany — Gray's  Manual ;  Labora- 
tory Practice.     German.    French. 

Second  Term — Zoology — Laboratory  Practice;  Recitations;  Excursions  (land 
and  marine).  Botany — Laboratory  Practice;  Excursions.  Physiology — Huxley's. 
Mineralogy — continued.     Physical  Geography.     German.    French. 

SENIOR  YEAR. 

First  Term — Geology — Dana's;  Excursions.  Zoology — Laboratory  Practice; 
Lectures;  Recitations;  Excursions.  Botany — Herbarium  Studies;  Gray's  Text- 
book; Excursions.     F'ench. 

Second  Term — Geology — Dana's.  Anatomy  of  Vertebrates — Huxley's.  Zoology 
—  Laboratory  Practice ;  Recitations ;  I^ectures.  Botany  —  Herbarium  Studies, 
especially  in  the  Cryptogamons  Orders ;  Botanical  Literature ;  Essays  in  Descrip- 
tive Botany.     Meteorology.    French. 
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Besidea  the  regular  cour&es  of  recitatioDS  and  lectures  on  structures  and  sjs' 
tematic  Zoology  and  Botany,  and  on  special  subjects,  students  are  taught  to  pre- 
pare, arrange,  and  identify  collections,  to  make  dissections,  to  pursue  original 
investigations,  and  to  describe  genera  and  species  in  the  lang^uage  of  science. 
For  these  purposes,  large  collections  in  Zoology  and  Paleontology  belonging  to 
the  College  are  available,  as  are  also  the  private  botanical  collections  of  Professor 
Eaton. 


(f.)  IN  BIOLOGY  PREPARATORY  TO  MEDICAL  STUDIES : 

JUNIOR  YEAB: 

FiBST  Term — Iheoreticai  Chemistry — Lectures  and  Recitations.  Cookers  Chem- 
ical Philosophy,  Roscoe  and  Schorlemmer's  Treatise  is  required  for  reference. 
Qutilitative  Analysis — Fresenius's;  Laboratory  Practice;  Recitations.  Minerahgy 
— Blowpipe  Analysis  and  Determioative  Mineralogy.     German.     lYench. 

Second  Term — Anatomy  and  Histology — Laboratory  Practice,  Lectures  and 
Recitations.  Physiology — Huxley's ;  Practical  Exercises.  Embryology — Lectoresu 
Theoretical  Chemistry — continued  Mineralogy — continued.  Botany — Leotoree; 
Practical  exercises  in  Phenogamous  Plants ;  Excursions.     Germc^.     French. 

SENIOR  year: 

First  Term — Physiological  Chemistry — Recitations,  Laboratory  Practice,  and 
Lectures.  Organic  Chemistry — Lectures  and  Recitations.  Zoology — Lectures. 
Botany — Practical  exercises.  Lectures,  and  Excursions.     Geology — Dana's.    fVefuh. 

Second  Term — Physiological  Chemistry — continued.  E3iy>erimenial  Ibxieology- 
Geology — Dana's.  Zoology — Lectures.  Sanitary  Science — Lectures.  Laws  of 
Heredity  and  Principles  of  Breeding — Lectures.     French. 


(g.)  IN  STUDIES  PREPARATORY  TO  MINING  AND  METALLUROT: 

Young  men  desiring  to  become  Mining  Engineers  can  pursue  the  regular  Cootm 
in  Civil  or  Mechanical  Kngineering,  and  at  its  close  can  spend  a  fourth  year  in  the 
study  of  metallurgical  chemistry,  mineralogy,  etc. 


(h.)  IN  THE  SELECT  STUDIES  PREPARATORY  TO  OTHER  HIGHER 

STUDIES. 

JUNIOR  year. 

First  Term — Mineralogy — Blowpipe  Analysis  and  Determinative  Mlneralogr 
Physical  Geography — Guyot;  Lectures.  English^Kajrly  English.  History^ 
Green's  Short  History  of  the  English  People.    French.     German. 

Second  Term — Mineralogy — Lectures.  Astronomy.  Bt>to»|f — Lectures;  Ex- 
cursions; Laboratory  PractVce.  EngUsK— Chaucer^  Bacon,  Shakspere.  Hishry 
—Green's  History,  conxmu^.     Germftu.    Ft«i«H. 
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SENIOR  YEAR: 

First  Term — Chology — Recitations  and  Excursions  Zoology — Lectures  and 
Excursions.  Linguistics — Whitney's  Life  and  Growth  of  Language.  English  — 
Shakspere.     Constihitional  Law  of  the  United  Stales,    French. 

Second  Term — Geology — continued.  Meteorology — Lectures.  Sanitary  Science 
— Lectures.  Political  Economy — Recitations  and  Lectures.  English — Shakspere, 
Milton,  Diyden,  Pope,  Oraj.  and  later  authors.     French. 

Exercises  in  English  Composition  are  required  during  the 
entire  course  from  all  the  students.  The  preparation  of  graduat- 
ing theses  is  among  the  duties  of  the  Senior  Year. 

Lectures  on  Military  Science  and  Tactics  are  annually  given 
by  General  Abbot,  and  other  officers  of  the  Engineer  Corps  of 
the  United  States  Army. 

Drawing. — The  course  in  drawing  extends  through  the  three 
years.  During  the  firet  term  of  Freshman  year,  the  students 
practice  free-hand  drawing  at  the  Art  School  building,  under  the 
direction  of  Professor  Niemeyer,  of  the  Yale  School  of  the  Fine 
Arts.  After  the  completion  of  the  course  in  free-hand  drawing, 
instruction  is  given  by  Mr.  F.  R.  Honey,  during  the  second  term, 
in  the  elementary  principles  of  instrumental  drawing,  embracing 
Elementary  projection  drawing.  Isometric  drawing,  and  Descrip- 
tive Geometry  as  far  as  warped  Surfaces.  This  course  is  obliga- 
tory upon  all. 

During  the  Junior  and  Senior  years,  instruction  in  drawing  is 
obligatory  only  on  the  students  in  Civil  and  Mathematical  Engi- 
neering. In  the  former  year  the  system  of  instruction  embraces 
shades  and  shadows,  tinting,  perspective,  and  warped  surfaces. 
By  this  method  all  the  problems  in  Descriptive  Geometry  are 
required  to  be  worked  out  on  the  drawing-board  instead  of  the 
black-board.  The  course  extends  through  the  entire  year,  and  is 
under  the  direction  of  Mr.  Honey. 

In  Senior  year,  students  are  required  to  apply  the  principles  of 
drawing  already  obtained  to  works  of  construction,  under  the 
general  supervision  of  the  Professors  of  Civil  and  of  Dynamic 
Engineering. 
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VII. 

METHODS  OF  INSTRUCTION. 

The  instruction  in  this  institution  is  given  chiefly  in  small  class- 
rooms, in  connection  with  recitations  and  by  familiar  lectures, 
illustrated  by  the  apparatus  at  the  command  of  the  various 
teachers.  In  many  studies  weekly  excursions  are  made  for  the 
purpose  of  collecting  specimens  and  examining  natural  phenomena. 

In  Chemistry  and  Metallurgy  the  students  work  several  hours 
daily  in  well-appointed  laboratories,  under  the  direct  superin- 
tendence of  the  instructors,  and  are  guided  through  systematic 
courses  of  quantitative  and  qualitative  analysis,  assaying,  and 
the  blow-pipe  determination  of  minerals  and  ores. 

In  the  course  in  Biology,  instruction  in  Comparative  Anatomy 
and  Histology  is  given  in  the  laboratory  five  or  six  mornings 
each  week;  the  student  working  out  for  himself,  by  dissection 
and  the  examination  of  preparations,  the  anatomy  of  several 
types  of  animals,  and  making  a  large  part  of  the  microscopical 
preparations  used  in  the  study  of  the  different  tissues.  In  Physio- 
logical Chemistry  the  student  works  four  hours  daily  in  the  study 
of  the  chemical  processes  of  the  body  and  in  the  preparation  and 
examination  of  the  more  important  proximate  principles;  thus, 
under  the  head  of  nutrition  the  various  digestive  processes  are 
successively  studied,  artificial  digestions  are  made,  the  products 
are  separated  and  examined,  while  their  physiological  functions 
are  demonstrated  by  experiments  on  animals.  Special  attention 
is  also  paid  to  the  micro-chemistry  of  the  various  tissues.  Stu- 
dents are  likewise  trained  in  qualitative  and  quantitative  analysis 
of  urine,  both  in  health  and  disease,  not  alone  for  the  practical 
results  to  be  obtained,  but  especially  for  the  means  which  it 
affords  of  studying  the  metabolic  changes  of  the  body.  Toxicol- 
ogy is  taught  by  experiments  on  animals ;  the  absorption  and 
elimination  of  poisons,  together  with  other  points  of  physiological 
value,  being  demonstrated  by  chemical  analysis  of  tissues  and 
secretions.  In  each  of  these  subjects  laboratory  instraction  is 
supplemented  by  recitations  and  lectures. 

In  Botany,  during  the  summer  of  Junior  year,  exercises  in 

analyzing  and  identifying  plants  occur  two  or  three  times  a  week, 

followed   by  practice  in  writing   characters  and  descriptions  of 

plants  from  living  specAuietv^.    '^x.w^cwV'^  ^x<i  ^^-^xk  «Aao  the  bert 
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methods  of  collecting  and  preserving  for  future  study,  specimens 
of  Flowering  Plants,  Ferns,  Mosses,  Algae,  etc.  In  the  autumn 
term  of  Senior  year  the  work  of  the  summer  is  continued.  Stu- 
dents are  encouraged  to  pursue  special  lines  of  Botanical  investi- 
gation, and  varied  assistance  is  rendered  them  according  to  their 
needs.  The  final  examination  is  intended  \o  show  what  they 
have  learned,  and  the  collections  they  have  made  are  considered 
to  be  of  minor  importance. 

In  Zo5logy  excursions  are  made  during  the  Summer  term  of 
Junior  and  Fall  term  of  Senior  year,  in  company  with  the  in- 
structors, for  the  purpose  of  observing  the  habits  and  making 
collections  of  marine,  fresh-water,  and  terrestrial  animals  of  all 
classes.  Each  student  is  required  to  prepare  and  present  for 
examination  a  collection  containing  a  specified  number  of  species, 
and  illustrating  the  various  classes  of  animals.  He  must  also  be 
able  to  pass  an  examination  upon  his  collection,  at  least  to  the 
extent  of  explaining  the  classes  and  orders  illustrated,  and  show- 
ing why  particular  specimens  belong  to  the  respective  classes. 

In  Geology  excursions  are  made  for  the  purpose  of  examining 
geological  phenomena  and  making  special  collections  of  rocks  and 
minerals.  Each  student  is  required  to  pass  a  satisfactory  exami- 
nation on  his  collection  at  the  end  of  the  first  term  of  Senior 
year. 

In  Civil  Engineering  the  students,  besides  attending  on  Class 
recitations  and  lectures,  pursue  a  systematic  course  of  exercises 
in  the  different  branches  of  Geometrical  Drawing  and  Graphical 
Statics,  and  in  the  application  of  the  principles  of  drawing  to 
works  of  construction ;  and  have  good  practice  in  the  operations 
of  Surveying  and  Field  Engineering — acquiring  facility  in  the 
use  and  adjustment  of  Surveying  and  Engineering  Instruments. 
In  Topographical  Surveying  they  are  instructed  in  the  use  of  the 
Plane  Table  for  topographical  work,  and  are  required  to  prepare 
a  detailed  chart  of  the  ground  surveyed — exhibiting  the  contour 
lines  and  all  its  topographical  features.  Numerous  problems  of 
computation,  and  graphical  exercises,  are  included  in  the  Course 
of  Construction  pursued  in  the  Senior  year.  A  course  of  Blow- 
pipe Analysis  is  also  taken  by  the  Senior  Class,  that  a  more  thor- 
ough knowledge  may  be  gained  of  minerals  and  building  stones. 

In  Dynamic  Engineering  the  method  of  instruction  is  by  reci- 
tation and  lectures,  supplemented  by  work  in  the  drawing  room, 
by  shop  visits,  and  visits  of  inspection  in  awd  ow\.  ol\X\^  v^vvj^^xv^ 
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by  tests  with  the  indicator  and  dynamometer.  The  lectures  are 
illustrated  by  models,  by  large  cartoons  adapted  for  the  purpose, 
and  by  the  complete  collection  of  working  drawings  of  the  Nov- 
elty Iron  Works,  owned  by  the  School.  In  the  drawing  room, 
detailed  working  drawings  of  various  machines  are  made.  A  gen- 
eral sketch  of  the  proposed  machine  is  given  and  complete  detailed 
working  drawings  are  required,  in  proper  shape  for  the  pattern- 
maker or  machinist.  The  student  is  taught  the  best  practise,  and 
his  judgment  is  trained  in  choosing  relative  proportions.  The 
student  is  required  to  describe  the  steps  to  be  followed  in  build- 
ing the  machine,  and  to  make  as  nearly  as  possible  an  estimate  of 
its  cost.  Pattern,  foundry,  blacksmithing  and  machine  work  are 
studied  in  detail.  In  the  visits,  machinery  and  processes  are 
critically  examined  in  detail,  and  sketches  of  important  machines 
with  written  descriptions  are  required. 

In  addition  to  the  above,  a  course  of  lectures  is  given  every 
winter  by  the  professors  of  the  schools  and  others,  on  topics  of 
popular  interest. 


VIII. 

TUITION  CHARGES. 

The  charge  for  tuition  for  undergraduate  students  is  $150  per 
year,  payable,  $55  at  the  beginning  of  the  first  and  of  the  second 
terra,  and  $40  at  the  middle  of  the  second  term.  The  student  in 
the  Chemical  course  has  an  additional  charge  of  $70  per  annum 
for  chemicals  and  use  of  apparatus.  He  also  supplies  himself  at 
his  own  expense  with  gas,  fiasks,  crucibles,  etc.,  the  cost  of  which 
should  not  exceed  $10  per  term.  A  fee  of  $6  is  charged  members 
of  the  Freshman  Class  for  chemicals  and  materials  used  in  their 
laboratory  practice,  and  the  same  fee  is  required  from  all  (except 
Cliemical  students)  who  take  the  practical  exercises  in  Blow-pipe 
Analysis  and  Determinative  Mineralogy.  A  fee  of  $5  a  term 
will  also  be  charged  to  the  students  in  the  Zo5logical  laboratory, 
for  materials  "and  use  of  instruments.  An  additional  charge  of 
$5  is  annually  made  to  each  student  for  the  use  of  the  College 
Reading  Room  and  Gymnasium. 
For  graduate  8t\i(iet\U  \\v^  ^V^^x^^  iot  xxsLwIvycw  v^  %100  per  year. 
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IX. 

CHURCH  SITTINGS. 

Free  sittings  for  stadents  in  this  department  of  Yale  College 
are  provided  as  follows :  in  the  Center  Church  (Congr.) ;  in  the 
Trinity  (Episo.)  ;  and  in  the  First  Methodist  Church. 

Those  who  prefer  to  pay  for  a  sitting  for  a  year,  more  or  less, 
in  the  churches  ahove  mentioned,  or  in  any  other  church  of  any 
denomination,  will  he  aided  on  application  to  the  Secretary  of 
the  School. 

Sittings  in  the  Gallery  of  the  College  Chapel  are  free  as  here- 
tofore to  the  students  of  this  department. 

X. 

DEGREES. 

Students  of  this  department,  on  the  recommendation  of  the 
Governing  Board,  are  admitted  hy  the  Corporation  of  Yale  Col- 
lege to  the  following  degrees.    They  are  thus  conferred  : 

1.  Bachelor  of  Philosophy  :  on  those  who  complete  any  of 
the  three-years  courses  of  study,  passing  all  the  examinations  in 
a  satisfactory  manner,  and  presenting  a  graduation  thesis. 

The  fee  for  graduation  as  Bachelor  of  Philosophy,  including 
the  fee  for  Triennial  Catalogues,  Commencement  Dinners,  etc.,  is 
$10 ;  unless  the  person  taking  the  degree  is  also  an  academical 
graduate,  when  it  is  but  |5. 

2.  Civil  Engineer  and  Dynamical  Engineer  :  The  require- 
ments for  these  degrees  are  stated  on  page  37. 

3.  Doctor  of  Philosophy  :  The  requirements  for  this  degree 
are  stated  on  page  35. 


TERMS  AND  VACATIONS. 

The  next  academic  year  hegins  Thursday,  September  23,  1886. 
The  first  term  begins  twelve  weeks  from  Commencement-day  and 
continues  thirteen  weeks :  the  second  term  begins  regularly  on 
the  first  Thursday  in  January  and  continues  until  Commence- 
ment-day, with  a  spring  recess — usually  of  eight  days — includlw^ 
Easter.     (See  Calendar,  p.  20.) 
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ANNOUNCEMENT  IN  RESPECT  TO  STATE  STUDENTS. 

The  scholarships  established  in  this  School  in  consequeDce  of 
the  bestowal  upon  it  of  the  Congressional  grants  are  designed  to 
aid  young  men  who  are  in  need  of  pecuniary  assistance  in  fitting 
themselves  for  agricultural  and  mechanical  pursuits  of  life.  All 
applicants  must  be  citizens  of  Connecticut.  In  case  there  are 
more  applicants  than  vacancies,  candidates  will  be  preferred  who 
have  lost  a  parent  in  the  military  or  naval  service  of  the  United 
States,  and  next  to  these  such  as  are  most  in  need  of  pecuniary 
assistance ;  and  the  appointments  will  be  distributed  as  far  as 
practicable  among  the  several  counties  in  proportion  to  their 
population.  The  appointing  Board  for  the  current  year,  consist- 
ing of  the  Board  of  Visitors  of  the  State  and  the  Secretar}-  of 
the  School,  will  meet  on  June  29,  1886,  and  at  or  about  the  same 
time  in  the  year  1887,  due  notice  of  which  will  be  given  by  pub- 
lication in  every  county  in  the  State.  All  applications  should  be 
made  previous  to  that  time.  Blank  forms  for  application  will  be 
sent,  when  requested,  by  Professor  Gkobgb  J.  Bbusu,  Secretary 
of  the  Appointing  Board. 

XIII. 

ANNIVERSARY. 

The  Anniversary  of  the  School  is  held  on  Tuesday  of  the  Com- 
mencement week  in  Yale  College,  when  selectioDS  from  the 
graduation  theses  are  publicly  read.  The  degrees  are  publicly 
conferred  by  the  President  and  Fellows  of  Yale  College  on  Com- 
mencement Day. 


APPENDIX  I. 


-♦•♦- 


ENTRANCE  EXAMINATION  PAPERS. 


The  following  are  the  papers  for  1885,  upon  which  applicants  for  admission 
were  examined  at  the  June  and  September  examinations. 
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ARITHMETIC. 
June,  1885. 

1.  Find  the  greatest  common  divisor  and  the  least  common 
multiple  of  9249  and  10.920. 

2.  Divide  f  of  7i  by  f  of  11^. 

3.  Divide  10.85  by  0.0775. 

4.  A  merchant  sold  a  lot  of  flour  at  $8.40  per  barrel  aod 
thereby  gained  20  per  cent.  He  afterward  sold  another  lot  of 
the  same  flour  for  $203  and  thereby  gained  16  per  cent.  How 
many  barrels  were  there  in  the  last  lot  ? 

5.  A  sends  B  $5000,  with  which  B  is  to  purchase  lumber  afl^r 
providing  for  his  commission  at  2  per  cent.  How  much  will  B 
have  to  expend  for  lumber  and  what  will  be  the  amount  of  his 
commission  ? 

6.  Extract  the  square  root  of  0.001  to  the  fourth  decimal  place. 

7.  Give  the  table  of  Troy  weights  and  that  of  metric  weights. 
How  is  the  gram  determined?  About  what  is  its  value  in 
grains  ?  

ARITHMETIC. 

Sbptembbk,  1885. 

1.  Resolve  2346  into  its  prime  factors. 

2.  Add  f  of  18^  and  -Ji  of  f  of  6/r. 

3.  What  decimal  part  of  a  degree  is  52'  43^5  ? 

4.  If  9^  yds.  of  cloth  cost  23^,  how  many  yards  can  be  bought 
for  $38,7^? 

5.  At  what  rate  per  cent,  per  annum,  simple  interest,  will  $350 
amount  to  $423.50  in  5  yrs.  3  mos.  ? 

6.  The  area  of  a  square  is  655.36  square  feet;  what  is  the 
length  of  its  side  ? 

6.  A  cubical  vessel  contains  1331  liters;  what  is  the  length  of 
its  edge  in  meters  ? 

PLANE   GEOMETRY. 
June,  1885. 

[NoTK. — Stato  at  the  head  of  your  paper  what  text-book  you  have  studied  oa 

the  subject  and  to  what  extent.] 

1.  Prove  that  if  in  any  triangle  one  side  be  greater  than 
another,  tlie  ai\g\e  o\>v^^\v^  \\\^\.  ^^x^^  V\VV  ^^  greater  than  the 
angle  opposite  Ibe  otAvv^x. 
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2.  Determine  how  many  sides  the  polygon  has  the  sum  of 
whose  interior  angles  is  equal  to  the  sum  of  its  exterior  angles. 
Explain  your  method. 

3.  (a)  How  does  the  perpendicular  from  the  center  of  a  circle 
upon  a  chord  divide  the  chord  and  the  arc  which  it  subtends  ? 
(b)  How  is  an  angle  inscribed  in  a  circle  measured  ?  (o)  How  is 
each  angle  between  two  intersecting  chords  of  a  circle  measured  ? 
(d)  What  is  the  locus  of  the  center  of  a  circle  whose  circumfer- 
ence passes  through  two  given  points  ?  Give  proof  of  your 
answer. 

4.  Divide  a  given  finite  straight  line  into  any  given  number  of 
equal  parts  and  prove  your  construction. 

5.  Given  two  arcs  of  circles  of  30°  whose  radii  are  I  ft.  and  2  ft. 
respectively ;  compare  their  lengths  and  the  areas  of  the  corre- 
sponding sectors;  and  calculate  the  length  of  the  first  and  the 
area  of  its  corresponding  sector. 

6.  If  two  sides  of  a  triangle  be  given,  what  angle  will  these 
sides  form  when  its  area  is  a  maximum  ?     Give  proof. 


SOLID  AND  SPHERICAL  GEOMETRY. 

June,  1885. 

[Note. — State  what  text-book  you  have  studied  on  the  subject  and  to  what 
extent.] 

1 .  If  a  line  intersect  a  plane  it  makes  a  less  angle  with  its  pro- 
jection on  the  plane  than  with  any  other  line  in  the  plane  passing 
through  the  point  of  intersection. 

2.  The  sum  of  any  two  face  angles  of  a  trihedral  angle  is  greater 
than  the  third. 

:i.  Define  a  regular  polyhedron.  How  many  regular  polyhe- 
drons are  there  ?     Give  their  names  and  define  each  of  them. 

4.  All  lines  tangent  to  a  sphere  from  the  same  external  point 
are  equal  and  touch  the  sphere  in  a  circle  of  the  sphere. 

5.  Define  a  conical  surface  and  a  cylindrical  surface. 

6.  The  volume  of  a  cone  is  V ;  what  is  the  volume  of  a  similar 
cone  whose  surface  is  n  times  as  great? 
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GEOMETRY. 

September,  1885. 

[Note. — State  what  text-book  you  have  studied  on  the  subject  and  to  what 
extent.] 

1.  Prove  that  two  triangles  are  equal  when  the  three  sides  of 
the  one  are  eqaal  respectively  to  the  three  sides  of  the  other. 

2.  A  straight  line  cannot  intersect  the  circumference  of  a  circle 
in  more  than  two  points. 

3.  Upon  a  given  straight  line  to  describe  a  segment  which  shall 
contain  a  given  angle. 

4.  Define  similar  polygons  and  prove  that  the  perimeters  of 
two  similar  polygons  are  to  each  other  as  any  two  homologous 
sides. 

5.  The  height  of  a  room  is  ten  feet;  how  can  a  point  in  the 
floor  directly  under  a  given  point  in  the  ceiling  be  determined 
with  a  twelve-foot  pole  ? 

6.  If  two  straight  lines  be  cut  by  three  parallel  planes,  their 
corresponding  segments  are  proportional. 

V.  Find  the  volume  of  a  regular  tetrahedron  whose  edge  is  E. 

8.  Find  the  area  of  a  spherical  triangle  whose  angles  are  65*, 
75®,  80°,  the  radius  of  the  sphere  of  which  it  forms  a  part  being 
10  feet. 


ALGEBRA  TO  QUADRATICS. 

June,  1885. 

[Note. — State  at  the  head  of  your  paper  what  text-book  you  have  studied  on 
the  subject  and  to  what  extent.] 

1.  Resolve  the  following  expressions  into   factors:   a*  — 85': 
X  l—x ,         X  l—x 


2.  Divide 


H by and  express  the  quo- 

X  X  "f-  X  X 


l+X  X  "    1  + 

tient  in  its  simplest  form. 

3.  Given  1  -\-  4b  = r  to  find  the  value  of  a. 

a—o  da-ho 

12  3        4 

4.  Given \-  ^  =  a  and 1 =  6  to  find  the  values  of  x 

X       y  aJ       y 

and  y. 

5.  Simplify  the  following  expressions  : 

y^l08  —  VV2;  (2  4-3V5)  (3\/5— 2) ;  V«*«**;  Vo+ixVo^ 

6.  Reduce  \  ^- to«iiit^^XAO^\\^^^^^^^^^^'w^^«w^^^ 

^    a— ft 
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ALGEBRA  FROM  QUADRATICS. 

June,  1885. 

[Note. — State  at  the  head  of  your  paper  what  text-book  you  have  studied  on 
the  subject  and  to  what  extent] 

1.  Given —  :=  -  to  find  the  value  of  x. 

X — 1  2x         3 

2 

2.  Form  a  quadratic  whose  roots  shall  be  3  and  —  ,_• 

3.  Given  a;'+y'=436  andas— y=14  to  find  the  values  of  x  and  y. 

4.  Given  the  first  term  a,  the  ratio  r,  and  the  number  of  terms 
n,  of  a  geometric  progression,  to  deduce  a  formula  for  the  sum  of 
the  progression. 

5.  How  many  different  products  of  2  factors  can  be  formed 
from  71  different  numbers  ? 

6.  Expand  -^ —  into  a  series  of  ascending  powers  of  x  by  the 

5  -{-Qx 

method  of  indeterminate  coeflicients. 


ALGEBRA. 

September,  1885. 


[Note. — State  at  the  head  of  your  paper  what  text-book  you  have  studied  on 
the  subject  and  to  what  extent.] 


I,    — «       a'^b* 


•    a'+b* 

b  ;^ ^ 

1.  Simplify -^ X  ^iqpp 

b      a 

X  11  CLX 

2.  Given V-^^c  and  -r—  =2  —  c  to  find  the  values  of  x  and  y, 

a       b  by 

3.  Write  four  terms  of  the  development  of  ( 1  H — ^y 

4.  (1)    Write  equivalent  expressions  for  a'5~",  \/^^  a». 

(2)    Simplify  ^12  xV72"'  V^o";  y^x'\  V^^  +  Vl^  ' 

5.  Given  3— Vsc'— 1  =  2a;  to  find  the  values  of  x, 

6.  Resolve  3a;'— 6.T-f  10  into  factors. 

7.  Given  a;' -fay  =15  and  a;y— y*=2  to  find  the  values  of  a;  and  y, 

8.  If  each  of  n  straight  lines  intersects  all  the  others,  not  more 
than  two  lines  intersecting  in  the  same  polnti,  \xon?  T£\axc5  ^qv»\a 
of  intersection  will  there  be  ? 
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9.  Find  the  value  of  the  repeating  decimal  0.72625 -f 

1 4-  aj 

10.  Develop -—  into  a  series  by  the  method  of  indetermin- 

ate  coefficients  (four  terms  of  the  series  will  suffice). 


TRIGONOMETRY. 
June,  1885. 
[State  what  text-book  you  have  studied  on  the  subject  and  to  what  extent.] 
1.  Describe  the  different  ways  of  measuring  angles  in  Trigo- 


7t 


nometry.     How  many  degrees  are  there  in  the  angle  —  ? 

6 

2.  Define  the  sine,  tangent  and  secant  of  an  angle  and  repre- 
sent each  by  a  straight  line. 

3.  How  many  angles  are  there  having  the  same  given  functiou, 
sine,  tangent,  etc.  ?    Name  five  angles  having  the  cosine  ^. 

4.  Show  that  sin  (;r+<7?)  =  —  sin  <^;  also  that 


tan  j  -— 4-  <^  j  =  —  cot  (p. 


5.  Given  tan  o)  =. —  to  find  sin  <z>  and  cos  <z>. 

^        n  ^  ^ 

2.  Show   that  cos  2^  =  cos*<^  —  sin*<p  =  1—2  sin'^;  also 

sin  i(p  =  ^  i  {I  -  cos  q)) 

V.  In  a  triangle  ABC  given  A  =  120*  10',  the  side  a  (opposite 
A)  =4256.(5,  the  side  b  (opposite  B)  =  2267.8  ft.  to  find  the  re- 
maining parts  of  the  triangle.  Is  there  more  than  one  solution 
possible  with  these  data? 


TRIGONOMETRY. 

Septembeb,  1885. 

[Note. — State  what  text-book  you  have  studied  on  the  subject  and  to  what 
extent.] 

1.  Give   the   algebraic   signs  of  the  different  trigonometrical 
functions  for  an  angle  terminating  in  each  of  the  four  quadrants. 

2.  Express  the  sine,  tangent  and  secant  of  f  7r  —  a  in  functions 
of  a. 

3.  Find  the  value  of  tan  a  in  terms  of  sin  a. 


.    r.1          .             {  '^         \      I  —  tan  a 
4.  Show  X\i2X  latvV  — —  a\=  —  — ; , 
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5,  a,  5,  Cy  being  the  sides  of  triangle  ABC  respectively  oppo- 
site the  angles  A,  B,  and  C,  show  that 

tan  J  -(AB)   _  a—b 
tan|(A  +~B)~'"  a  +6' 
What  is  this  formula  used  for  ? 

6.  In  the  triangle  ABC,  given  the  sides  BC  =  2575  ft.,  AC  = 
2560.7  ft.,  AB  =  2601.6  ft.;  to  find  the  angle  A. 


ENGLISH  GRAMMAR. 
June,  1885, 

1.  Name  the  relative  pronouns.  State  the  distinction  in  their 
use,  and  give  the  rule  for  the  agreement  of  the  relative  with  the 
antecedent. 

2.  State  the  difference  between  the  strong  (or  old)  and  the  weak 
(or  new)  conjugation  of  the  English  verb,  and  give  three  illustra- 
tive examples  of  each. 

3.  Parse  the  following  sentence : 

He  lived  long  enough  to  see  those  who  had  been  his  enemies 
become  his  friends. 


ENGLISH. 


1.  What  are  the  two  methods  of  comparison  of  the  adjective? 
Compare  the  adjectives  that  are  compared  irregularly. 

2.  State  the  distinction  between  the  strong,  or  old,  and  the 
weak,  or  new,  conjugation  of  the  English  verb,  and  give  three 
illustrative  examples  of  each. 

3.  Parse  the  following  sentence : 

What  was  thought  of  his  conduct  was  a  subject  about  which 
he  gave  himself  no  concern. 


CAESAR. 

June  25,  1885. 


J.   Translate  as  literally  as  possible  : 

1.  Diviti&cus  respondit  :  Hoc  esse  miseriorem  gravioremqiie 
fortunam  Sequanorum  quam  reliquorum,  quod  soli  ne  in  occulto 
quidem  queri  neque  auxilium  implorare  auder^\i\,,  ^\i^^\!>X\s»v^^ 
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Ariovisti  crudelitatem,  velut  si  coram  adesset,  horrerent,  propterea 
quod  reliquis  taraen  fiigae  facultas  daretur,-  Sequdnis  vero,  qui 
intra  fines  suos  Ariovistura  recepissent,  quorum  oppida  omnia  in 
potestate  ejus  essent,  omnes  cruciatus  essent  perferendi. 

2.  At  totis  fere  a  fronte  et  ab  sinistra  parte  nudatis  castris,  quam 
in  dextro  cornu  legio  duodecima  et  non  magno  ab  ea  intervcMo 
septiina  constitisset,  omnes  Nervii,  eonfertissimo  agtnins,  duce 
Boduognato,  qui  summam  imperii  tenebat,  ad  eum  locum  contend- 
er nt  ;  quorum  pars  aperto  latere  legiones  circum venire,  pars  sum- 
mum  castrorum  locum  petere  coepit. 

3.  Quo  proelio  bellum  Venetorum  totiusque  orae  maritimae  con- 
fectum  est.  Nam  quum  omnis  juventus,  omnes  etiam  gnivioris 
aetatiSy  in  quibus  aliquid  consilii  aut  dignitatis  fuit,  eo  convene- 
rant,  turn  navium  quod  ubique  fuerat,  unum  in  locum  coegerant; 
quibus  amissis,  reliqui  neque  quo  se  reciperent  neque  quemad* 
modum  oppida  defenderent,  habebant. 

4.  Navibus  circiter  octoginta  onerariis  coactis  contr(icti8C[Vie, 
quot  satis  esse  ad  duas  transportandas  legiones  existimabat,  quod 
praeterea  navium  longarum  habebat,  quaestori,  legatis,  praefec- 
tisque  diatrihuit.  Hue  accedebant  octodecim  onerariae  naves, 
quae  ex  eo  loco  ab  millibus  passuum  octo  vento  tefiebantur^  quo 
minus  in  eundem  \iOYi\\xa  pervenire  possent. 

5.  His  aliquantum  itineris  progressis,  quum  jam  extremi  essent 
in  prospectu,  equites  a  Quinto  Atrio  ad  Caes&r^m  venerunt,  qui 
nuntiarent,  superiore  nocte,  maxima  coortd  tempestate,  prope 
omnes  naves  afflictas  atque  in  litore  ejectas  esse ;  quod  neque 
ancorae  funesque  subsisterent,  neque  nautae  gubernatoresque  vim 
tempestatis  pati  possent. 

6.  At  ii,  qui  in  jugo  constiterant,  nullo  etiam  nunc  usu  rei 
militaris  percepto,  neque  in  eo,  quod  probaverant,  consilio  per- 
manere,  ut  se  loco  superiore  defenderetit,  neque  earn  quam  pro- 
desse  aliis  vim  celeritatemque  viderant,  imitari  potuerant ;  sed  se 
in  castra  recipere  C07iati  iniquum  in  locum  demiserunt. 

n.  Grammatical  questions^  supplementary  to  the  paper  on 
Latin  Grammar  : 

1.  State  the  construction  of  all  italicized  words  in  passages  1,  2, 
and  3. 

2.  Give  the  principal  parts  of  all  italicized  words  in  passages  4, 
5,  and  6. 

3.  Quote  from  the  text  an  example  of  indirect  statement  and 
rewrite  it  so  as  to  mak^  \t  ^Vt^^iX.. 
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LATIN.     (EXERCISES  AND  GRAMMAR.) 

June  25,  1885. 

I.    Translate  into  Latin  : 

1.  The  enemy*  (pi.)  take-a-position'  at-the-foot-of "  the  moun- 
tain.* 

2.  The  enemy  will  take  a  position  at  the  foot  of  the  mountain. 

3.  Caesar  was  informed*  that  the  enemy  had  taken  a  position 
at  the  foot  of  the  mountain,  {Give  two  versions^  07ie  o/  thein 
iUiistrating  direct  statement.) 

4.  The  lieutenant*  sends' a  messenger  to  inform  Ceasar  that 
the  enemy  have  taken  a  position  at  the  foot  of  the  mountain. 

5.  Wlien  battle*  had  been  joined*  (abl,  abs.)  the  Gauls 
endeavored"  to  break  through"  the  line**  of  the  Romans. 

6.  The  Gauls  form  the  plan  of  breaking  through  the  line  of  the 
Romans. 

7.  The  line  of  the  Romans  was  broken  through  by  the  Gauls. 

8.  CsBsar  hastens**  into  the  territory**  of  the  Nervii  to  antici- 
pate** their  plans**. 

9.  CsBsar  hastened  into  the  land  of  the  Nervii  to  anticipate 
their  plans. 

10.  Caesar  lived  many  years  in  Gaul  and  died  at  Rome, 
'bostis.  *certior  fieri.  'committSre.      **contendijre. 
•considSre.         *legatu8.                 **conari.  **ager.     (Use  pi.) 
•sub.                   'mittSre.                 **perrump6re.     **prae  venire. 
*inons.                •proeiinuL              **acies.                 *''consilium. 

11.  Latiti  Ghrammar : 

1.  Decline  ttrhs^  dies,  faciliSy  major. 

2.  Decline  tu,  qui,  alius. 

3.  Compare  altus,  felix,  facilis,  ^yiultus^  fortiter,  bene,  niaxime. 

4.  Give  the  synopsis,  both  active  and  passive,  of  vinco  (vincere, 
vici,  victum),  and  do  {ddre,  dedi,  datimi). 

5.  Give  the  rules  for  the  government  of  cases  by  prepositions. 


CAESAR. 

September  22,  1885. 

I.   Translate  as  literally  as  possible : 

Ad  haec  Ariovistus  respondit  :  Jus  esse  belli,  ut^  qui  vicissent, 
iw,  quos  vicissent,  quemadmodum  vellent,  imperarent :  iteta 
popaluzD  Itomannm  victis  non  ad  aVteTiwa  pT2t%i^<irv^\*x«si^  %^^  ^^ 
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8uuni  arbitiiam  imperare  consuesse.  Si  ipse  populo  Romano  doq 
praescriberet,  quemadmoduiu  suojttre  uleretur,  non  oportere  sese 
a  populo  Romano  in  siio  jure  impediri. 

2.  Qnibus  omnibus  rebus  permoti  equites  Treviri,  quorum  inter 
Gallos  yirtutis  opinio  est  singularis,  qui  auxilii  causa  ab  civitate 
ad  Caes^rem  missi  venerant,  quum  muUitudine  hostium  castra 
nostra  corapleri,  nostras  legiones  premi  et  paene  circumventas 
teneri,  calones,  equites,  funditores,  Numldas,  diversos  dissipatosque 
in  omnes  partes /w^cre  vidissent,  desperatis  nostris  rebus,  domum 
contenderunt. 

3.  Eodem  fere  tempore  Publius  Crassus,  quum  intelligeret  in 
his  locis  sibi  bellum  gerendum,  ubi  paucis  ante  annis  Lucius 
Valerius  Praeconinns  legatua  exercitu  pulso  interfectus  esset, 
atque  unde  Lucius  Mallius  proconsul  impedimentis  amissis  pro- 
fugisset,  non  mediocrem  «j^i  diligentiam  adbibendam  intelligebat. 

4.  Exigua  parte  aestatis  reliqua,  Caesar,  etsi  in  his  locis,  quod 
omnis  Gallia  ad  septemtriones  tergit  maturae  sunt  hieraes,  tamen 
in  Britanniam  proficisci  contendit,  quod  omnibus  fere  Galllcis 
bellis  hostibus  nostris  inde  subministrata  auxilia  intelligebat; 
et  si  tenipus  anni  ad  bellum  gerendum  deficeret^  tamen  magno  sibi 
Usui  fore  arbitrabatur^  si  modo  insulam  adisset  et  genus  hominum 
perspexisset^  loca,  portus,  aditus  cognovisset. 

5.  Caesar,  exposito  exercitu  et  loco  castris  idoneo  capto,  ubi  ex 
captivis  cognovit,  quo  in  loco  hostium  copiae  consedisaent,  co- 
hortibus  decem  ad  mare  relictis  et  equitibus  trecentis,  qui  praesidio 
navibus  essent,  de  tertia  vigilia  ad  hostes  contendit,  eo  minus 
verities  navibus,  quod  in  litore  molli  atque  aperto  deligatas  ad 
an  CO  ram  relinquebat, 

6.  Segni  Condrusique,  ex  gente  et  numero  Germandrum,  qui 
sunt  inter  Eburones  Trevirosque,  legates  ad  Ceas&rem  miserunt, 
oratum,  ne  se  in  hostium  numero  duceret  neve  omnium  G^rma- 
norum,  qui  essent  citra  Rhenum,  unam  esse  causam  judicaret; 
nihil  se  de  bello  cogitavisse,  nulla  Ambiorlgi  auxilia  misisse. 

II.  Grammatical  questions^  supplementary  to  tJie  paper  on 
Latin  Gramm.ar : 

1.  State  the  construction  of  all  italicized  words  in  passages 
1,  2,  and  3. 

2.  Give  the  principal  parts  of  all  italicized  words  in  passages 
4,  5,  and  6. 

3.  Quote  from  the  text  an  example  of  indirect  statement  and 
re- write  it  so  as  to  mak^  \\.  ^\t^c\*. 
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HISTORY  OF  THE  UNITED  STATES. 

June,  1885. 

1 .  Give  the  dates  of  the  following  events  :  Wolfe's  capture  of 
Quebec,  settlement  of  Jamestown,  Missouri  Compromise,  John 
Cabot's  first  voyage,  and  state  who  was  president  in  1805,  1815, 
1825,  and  1835. 

2.  Give  an  outline  of  the  colonization  of  the  Carolinas  and  of 
their  early  government. 

3.  Give  an  account  of  the  Stamp  Act  Congress. 

4.  Describe  the  battles  of  the  Brandywine  and  of  Germantown. 

5.  When  and  under  what  circumstances  was  Florida  obtained 
by  the  United  States  ? 

6.  What  was  Clay's  Omnibus  Bill  ? 

N.  B. — The  dates  are  to  be  given  with  every  question. 


HISTORY  OF  THE  UNITED  STATES. 

Sbptembbb,  1885. 

1.  Give  the  dates  of  the  following  events:  Repeal  of  the  Stamp 
Act,  settlement  of  New  Haven,  Raleigh's  first  expedition,  surren- 
der of  Mexico,  and  state  who  was  president  in  1803,  1813,  1823, 
1833. 

2.  Give  an  account  of  the  settlement  of  Massachusetts  Bay. 

3.  Describe  the  battles  of  Trenton  and  Saratoga. 

4.  Give  the  principal  events  in  the  administration  of  Jackson. 

5.  State  the  circumstance  of  the  annexation  of  Texas  and  its 
results. 

6.  What  were  the  causes  of  the  War  of  the  Rebellion  ? 

N.  B. — The  datep  are  to  be  given  with  every  question. 


GEOGRAPHY. 
June,  1885. 

1.  Bound  the  State  of  Georgia ;  give  the  names  and  situation 
of  two  cities  in  it. 

2.  Where  does  the  Columbia  River  rise ;  what  is  its  course, 
where  does  it  empty,  what  States  and  Territories  does  it  pass 
through  or  touch  ? 
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3.  What  countries  touch   the  Indian  Ocean  or  its  bays  and 
gulfs  ? 

4.  Bound  France  ;  give  the  names  and  positions  of  three  of  its 
cities  and  two  of  its  rivers. 

5.  Where  is  Afghanistan  ?  bound  it ;  name  any  city  or  place 
in  it. 

6.  Where  are  the   following  cities:  Bremen,  Bombay,  Tokio, 
Memphis,  Valparaiso  and  Singapore  ? 


GEOGRAPHY. 

Septembbb,   1885. 

1.  Bound  the  State  of  California;  give  the  name  and  position 
of  two  cities  in  it. 

2.  Where  does  the  Potomac  River  rise,  what  is  its  course, 
where  does  it  empty,  what  States  or  Territories  does  it  pass 
through  or  touch  ? 

3.  Name  in  their  order,  beginning  south,  the  countries  of  South 
America,  which  touch  the  Atlantic  Ocean  or  Caribbean  Sea. 

4.  What  islands  constitute  the  Empire  of  Japan?  describe 
their  position ;   give  the  name  and  situation  of  one  city  iu  Japan. 

5.  Describe  the  Alps ;  what  countries  are  by  or  near  them ; 
what  rivers  rise  in  them  and  where  do  these  rivers  run  ? 

6.  Where  are  the  following  cities :  Alexandria,  Liverpool, 
Portland,  Hamburg,  Herat,  Valparaiso  ? 


APPENDIX    II. 
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CATALOGUE  OF  GRADUATES  1852-1884. 


The  following  list  includes  the  names  of  all  those  students  in 
the  Sheffield  Scientific  School  who  have  been  admitted  by  the 
President  and  Fellows  of  Yale  College  to  the  degree  of  Bachelor 
of  Philosophy  (Ph.B.),  Doctor  of  Philosophy  (Ph.D.),  Civil  Engi- 
neer  (C.E.),  or  Dynamic  Engineer  (D.E.),  from  1852,  when  degrees 
were  first  conferred  on  its  students,  to  1884  inclusive.  Tlie  larger 
number  have  been  undergraduate  students  in  the  school  and  hare 
taken  the  degree  of  Ph.B.  in  course,  in  the  year  under  which  their 
names  appear.  With  these  are  placed  the  names  of  graduates  of 
other  institutions  who  have  in  the  same  year  received  either 
the  degree  of  Ph.B.,  or  other  higher  degrees  after  pursuing 
studies,  wholly  or  in  part,  in  the  Scientific  School.  The  present 
occupation  is  given,  so  far  as  known,  and  on  the  right  hand  side 
of  the  page  the  present  or  permanent  address.  A  star  (*)  pre- 
fixed to  a  name  indicates  death  and  a  dagger  (f)  the  class  secre- 
tary. Persons  who  can  furnish  information  appropriate  to  this 
catalogue  are  requested  to  write  to  the  Secretary  of  the  Sheffield 
Scientific  School. 


1852. 

William  Phippa  Blake,  A.M.,  Mill  Hock,  New  Haven,  Conn. 

Mining  EDKineer,  formerly  Professor  of  Geology  and  Mining  in  the  Univeraltj  ol 
California. 

William  Henry  Brewer,  .\.M.,  Ph.D.,  New  Haven.  Conn. 

Professor  of  Agriculture,  Sheffield  Scientific  School  of  Tale  College. 

George  Jarvis  Brush,  A.M..  New  Haven,  Conn. 

Profcflsor  of  X^incralogy  and   Director  of  the  Sheffield  Scientific  School  of  Tsle 
College. 

William  .Jarvis  Craw,  Rowajton,  Conn. 

Oyster  Grower. 

William  Arthur  Shepard,  A.M.,  Ashland,  T*. 

Professor  of  Natural  Science  and  Cliemistry,  Randolph  Macon  College. 

Ludwifi^  Stadtmueller,  New  Haven,  Conn. 

.Mineralogist  and  Dealer  in  MlncralH. 

MasoD  Co^well  Weld,  Cloeter,  Bergen  Co.,  N.  J* 

AgrlcuUnraWsl. 

*George  Washington  Weyman,  Ptv.Ti.,  •I86i 


GRADUATES. 


65 


1853. 
rles  Francis  Chessman. 

lain  Batcheler  Cochran. 

iel  Farrand  Henry, 

Patent  Expert  and  Solicitor. 

am  in  Cutler  Jillson,  M.O.,  Ph.D., 

Prof  eesor  of  Zoology  aDd  Geology,  Illinois  Indnstrlal  University. 

lliam  Henry  McRuer.  •  *1858. 

ert  Ezekiel  Paleo,  M.D.  

;rt  Bowman  Rogers.  Winnipeg,  Canada, 

civil  Engineer.  C.  P.  R.  K.  Survey,  Moantaln  Division  via.  Winnipeg,  Canada. 


Detroit  Mich. 
Champaign,  III 


1854. 

pheu  Lyford  Crosby. 

in  Antonio  Duvillard, 

hael  Kspinosa. 

azo  Tyler  Mosman, 

Assistant  on  U.  S.  Coast  and  Geodetic  Survey,  Washington,  D.  0. 

id  Ball  Parsons, 
rge  Bowcn  Pierson. 
ian  Terry,  A.B. 


*1876. 
♦1865. 


Beverly,  Mass. 


1855. 


ierick  Hoyt  Allen, 

les  Clarence  McGregor, 

Moore. 

veil  W.  St.  John, 

Actuary,  ^tna  Life  Insurance  Co. 

fre  Vengohechea, 
»rge  D.  Walcott, 
imas  A.  Wilcox, 


New  Haven,  Conn. 
Cincinnati,  0. 


Hartford,  Conn. 

Santa  Martin,  New  Grenada. 

Detroit,  Mich. 

Cedar  Rapids,  Iowa. 


1856. 


aand  Boisblanc, 

aph  Hill  Brinton, 

Farmer  and  Qaarryinan. 

Jian  Smith  Bronson. 

eon  Horace  Candoe, 

stus  Lyman  De Forest,  A.B.,  A.M., 

)rge  Frankliti  Fuller, 

)rge  W.  Lyle. 
5 


New  Orleans,  La. 
Thomburg,  Chester  Co.,  Pa. 


P.  0.  Box  21,  Lowell,  Mass. 

Watertown,  Conn. 

Brighton,  Mass. 


66 


SHEFFIELD   SCIENTIFIC   SCHOOL. 


Lewis  Peck  Morehouse,  4717  Kenwood  Are.,  ChicifaS. 

Tax  Department  lUlnola  Central  B.  R.  and  Secretary  of  the  Weatem  Soetetjrodi- 
gloeers. 

Isidore  Plata,  Bogota,  New  Gresik 

Henry  Martyn  Seely,  M.D.,  A.M.,  Middlebni;,  Vt 

Professor  of  Chemistry,  Mlddlebary  College. 

♦Matthew  Watson,  ♦IStt 

Lewis  Williams,  CleTelandOi 


Edward  Curtis. 

John  King  Gilbert 

♦Charles  Harger, 

Edmund  Perlee  Herrick, 

Alexander  Hamilton  Kent, 

*David  Bigum  Martin, 

G.  Harrison  Meade. 

Wm.  Henry  Pike, 

Farmer  and  Surveyor. 

*Selden  Si  Hi  man  Richards, 


X857. 


Conoordia,U 

♦1875. 

Athais,Pi 

New  OrlesDS,  Ll 

*ls®. 

Little  Rock,  Aii 

Mattituck,  Suffolk  Ca,  N.  T. 

♦IS81 


1858. 


♦Demetrius  Thomas  Arosmena, 
George  Frederic  Barker,  M.D., 


1880. 


3909  Locust  St.,  Philadelphia,  ?%• 

Professor  of  Physics,  University  of  Pennsylvania. 

John  Marcus  Blake,  1  York  li^quare,  New  Haven,  Com. 

Photographer  on  Wood. 

Julius  Gay,  A.B., 

Treasurer  Fnrmiugton  Savings  Bank. 

*  Henry  Kelley  Hodges, 

Horace  Kendall  King,  LL.B., 
Attorney  at  Law. 

Charles  Stewart  Kittridge,  C.E.,  M.D., 

Fidel  Pombo, 

Alfred  Perkins  Rockwell,  A.B.,  A.M., 

Treasurer  Great  Falls  Biaoufacturing  Co. 

♦Edward  Sackett, 

♦Orson  Cowles  Sparrow,  A.B.,  M.D., 

John  Davenport  Wheeler, 


Farmington,  Oodb- 

♦1871 
Tully,  Onondaga  Co.,  N.  T 

Nashua,  X.  H. 

Bogota,  New  GreDadi- 

3  Fairfield  st,  Boston.  Mass. 


♦1861. 

♦1877. 

New  HsTen,  Conn. 


Franklin  Booth,  M.D., 

Henry  Augustus  DuBois,  M.D.. 

William  Buck  Dw\gU,  A.B., 


1859. 


Profe»ftOT  ol  iaaV\i«\  B^*xon  %.\i^C\a*\oT  Q\\\i«>kQiMxsAx^ 


East  Windaor,  Coos. 
San  Rafael,  Marin  Ca,  Od. 
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Alexis  Wynns  Harriott,  A.B.,  Turk^s  Island,  West  Indies. 

George  Dallas  Seely,  Honesdale,  Pa. 

Assistant  Ezuniner,  Patent  Olllce,  Washington,  D.  C. 

George  Hazard  Smith,  New  London,  Conn. 

Sutherland  Douglas  Twining,  M.D.,  '  306  West  Indiana  st,  Chicago,  IlL 


i860. 


Clifford  Coddington. 

Alfred  William  Hearn,  M.D. 

Edwin  Hutchinson,  M.D., 

*Edward  Aujrustus  Manioe,  A.B., 

Joseph  Addison  Rogers,  C.B. 

Walter  Scott  Sheafer, 

Mining  Engineer. 


224  Genesee  St.,  Utica,  N.  Y. 

♦1877. 


Pottsville,  Pa. 


1861. 

Oscar  Dana  Allen,  Ph.D.,  New  Haven,  Conn. 

Professor  of  Chemistry  and  Metallurgy.  Sheffield  Scientific  School  of  Tale  College. 

Hezekiah  Bissell,  American  Society  of  Civil  Engineers,  New  York  City. 

Master  of  Maintenance  of  Way,  Boston  and  Maine  R.  B.,  Halem,  Mass. 


Charles  W.  Barrage, 
Civil  Engineer. 

Jos^  Filomenos  Cifuentes, 

Salome  Martinez, 

Gideon  Enmiett  Moore,  Ph.D., 
Chemist.  New  York  City. 

Carring^n  Howard  Raymond. 
Joshua  Sands. 

Eugene  Schuyler,  A.B.,  Ph.D.,  LL.D., 
Arthur  Williams  Wright,  A.B.,  Ph.D., 


Portland,  Oregon. 

Copiapo,  Chili. 

Matauzas,  Cuba. 

69  Liberty  St.,  New  York  City. 


1024  nth  St.,  Washington,  D.  C. 
New  Haven,  Conn. 


Professor  of  Molecular  Physics  and  Chemistry,  Yale  College. 


Z862. 

Charles  Henry  Bunco, 

Civil  Engineer  and  City  Surveyor. 

Juain  Grifian, 

Clarence  King, 

Mining  Engineer  and  late  Director  U.  S.  Geological  Survey. 

Daniel  Smith  Mead,  Greenwich,  Conn. 

Attorney  at  Law  and  Judge  of  Probate  Court. 

Samuel  Parsons,  Jr.,  76  Bible  House,  New  York  City. 

Landscape  Architect. 


Hartford,  Conn. 

Santiago  de  Cuba,  Cuba. 
18  Wall  St.,  New  York  City. 
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1863, 

Josiah  Willard  Gibbs,  A.B.,  Ph.D., 

ProfeMor  of  Mathematical  Physics,  Yale  College. 

Wateon  Andrews  Goodyear, 

Civil  and  Mining  Engineer. 

Arnold  Hague, 

Geologist.  U.  8.  Qeologlcal  Survey. 

I^andon  Ketchum. 
*Ig^atio  Me}2^ia, 


New  HaTen.  Coon. 
New  HaTen,  Coan. 
Washington.  D.  1'. 


1864. 

Charles  Bill,  Springfield.  Ms^n 

Robert  Long  Brownfield,  103  N.  Water  St.,  Philadelphia.  ?a. 

Brownfleld&  Co.,  Commission  Merchants. 

Beverly  8cott  Burton,  Ph.  D.,  Munich,  Bavarii. 

Kdwin  Wallace  Cai^enter,  Beverly,  CaL 

Secretary  Firemen's  Fund  Insurance  Co. 

Ellsworth  Daggett,  Box  1088,  Salt  Lake  City,  Utah. 

Mining  Engineer. 

Frederick  Farusworth,  M.D., 
Petroleum  Refiner. 

Albert  Killer  Roffe, 

A.  H.  Roffe  &  Co.,  Sabscriptlon  Agency. 

Henry  Dyer  Tiffany,        Fox  Homestead,  Fox  Comer,  Station  R,  New  York  Citv. 

Arthur  Van  Harlingen,  M.D.,  129  S.  16th  st,  Philadelphia,  Pa. 

Professor  of  Dermatology,  Philadelphia  Polyclinic. 


226  WalHut  St.,  Philadelphia.  Pa. 
1 1  Broomfield  st,  Boston.  Ma.^- 


1865. 

William  Henry  Glenny, 
Merchant. 

Charles  Holt, 

Henry  Holt  &  Co.,  Publishers. 

Francis  Jedediah  Leavens, 
Cotton  Manufacturer. 

Albert  Parsons  Massey, 

Mechanical  Engineer. 

Alexander  Smith  Palmer, 

Sanford  Robinson,  320 

Civil  Engineer. 

Harry  Rogers, 

Danlcer,  Tradesmen's  l^atlonal  Bank. 

♦Theron  Skeel,  C.E., 

James  Bennett  Stone,  C.K., 

Washburn  Mannfacturing  Co. 

Frederick  Folger  Thomas,  K.B., 

Su  per\nten<\cnt  TZ  nWeA  \  et«L^  Ciov'^w  ^Vm*. 


Buffalo,  N.  Y. 

29  W.  23d  Bt,  Now  York  Otj. 

Norwich,  Conn. 

1700  Wilson  ave.,  Cleveland.  0. 

StoningtoD,  Godq. 
Sansome  at.,  San  Francisco,  Cd 

Philadelphia.  Pi 

•18T8. 
WorcMter,  lli» 

Jerome  via  Presoott,  Ariioiii. 
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nuel  Reading  Throckmorton,  A.B.,  A.M.,  *1880. 

tin  Van  Harlingen,  416  Wyoming  at,  West  Philadelphia,  Pa. 

Principal  AMlstant  EnKineer,  Pennsylvania  R.  R.,  Reading,  Pa. 


1866. 


rge  Douglass  Coit, 

Treaanrer,  Ohelaea  Savincs  Bank. 

Irian  John  Kbell,  M.D. 
rles  Henry  Gauss, 
ford  Linsly, 

Artist. 


Norwich,  Conn. 

♦1877. 

Sedalia,  Mo. 

61  W.  10th  8t,  New  York  City. 


icis  Englesby  Loomis,  A.6.,  Ph.D.,    Care  of  Prof.  E.  Loomis,  New  Haven,  Ct. 

exander  Ufford  McAllister,  *1874. 

rles  Fraser  McLean,  A.B.,  Ph.D.,  New  York  City. 

Attorney  at  Law.    v 

Q  Jarvis  Matthias,  A.B..  A.M., 
Shipping. 

rles  Greene  Rock  wood,  Jr.,  A.B.,  Ph.D., 

Professor  of  Mathematics.  College  of  New  Jersey. 


New  Haven,  Conn. 
Princeton,  N.  J. 


1867. 


Burlington,  Vt. 


Uniontown,  Pa. 
Wheeling,  West  Va. 


ney  Giles  Barbour, 

Professor  of  Civil  Engineering,  University  of  Vermont. 

n  Kennedy  Beeson, 

•ed  Caldwell, 

Attorney  General  of  West  Virginia. 

uiet  HoHmer  Chittenden,  C.K.,  Corcoran  Building,  Washington,  D.  C. 

Chittenden  Bros.,  Civil  Engineers  and  Contractors. 

-man  Stewart  Ferry,  *1869. 

ter  Houtz  Grove,  *1875. 

)ert  Michael  Grove,  Danville,  Pa. 

President,  Grove,  Grier  dc  Co..  Iron  and  Steel  Boiler  and  Ship  Plates. 

irles  Henry  Hubbard,  Hartford  City,  Ind. 

Spoke  Manufactnrer.  Hartford  City,  Ind. 

liam  Gilbert  Mixter,  New  Haven,  Conn. 

Professor  of  Chemistry.  Sheffield  Scientific  School  of  Yale  College. 

liam  Harmon  Niles,  Boston,  Mass. 

Professor  of  Geology,  MasKachasetts  Inatitate  of  Technnloiry. 

liam  North  Kice,  A.B.,  Ph.D..  Middletown,  Conn. 

Professor  of  Geology,  Wcsleyau  University. 

irles  Joseph  Sheffield,  Cleveland,  Ohio. 

ley  Irving  Smith,  New  Haven,  Conn. 

Professor  of  Comparative  Anatomy.  Sheffield  Scientific  School  of  Yale  College. 

del  Halsey  Wells,  C.H,  HatUotd.,  CViVww, 

AetoAJTMnd  AMSisUuat  Secretary,  Connecticut  Mutua\  V.VU>  \ivaux«xi&«^<». 
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Joseph  Thompson  Whittelsej, 
Luther  Hodges  Wood,  M.D., 


Box  833,  New  HaTen,  Ohw. 
429  Lawrence  fit,  Denref.  Coi. 


1 868. 

WelliDgton  Miles  Andrew, 
Farmer. 

Leonard  Strong  Austin, 

CbemiAt,  G«nnania  Lead  Worka,  Salt  Lake  City,  Utah. 

George  Franklin  Bailey, 

Locating  Engineer,  B.  &  M.  li.  R.  R..  Lincoln,  Nel>. 

Samuel  Atkins  Barbour, 

Superintendent,  Spar  Consolidated  Mine. 

Frederick  Converse  Beach,  361  Broadway,  New  York  City. 

Editor  and  Preaident,  N.  T.  Amateur  Photographic  Society. 

James  DeTrafford  Blackstone, 
Manufacturer. 

f Eugene  Stuart  Bristol, 

Treasurer,  U.  8.  Pin  Co. 


Orange.  New  Haven  Co..  Coun. 

Stratford,  Coim. 
Rutland,  Vt. 
Aspen.  Cti 


Albert  Gardiner  Clark,  LLB., 
Attorney  at  Law. 


Norwich,  Coon. 
65  Elm  St.,  New  Haven,  Codd. 
407  W.  6th  St.,  Cincinnati,  Ohio. 


Whitinsville,  Maas. 
Cincinnati,  Ohio. 


West  Chester,  Pa. 

City  HaU,  St.  Louis,  Mo. 

Duluth,  Minn. 

Albany,  New  York. 

113  Vine  at,  Cincinnati,  Ohio. 


Henry  Marcbant  Dudley, 

Henry  Turner  Eddy,  A.B.,  C.K.,  Ph.D., 

ProtcHsor  of  Mathematics  and  Astronomy,  (Jniveraity  of  Cincinnati. 

Barton  Darlington  Evans, 
Editor. 

Edward  Forsyth  Finney, 

Chief  Clerk,  Board  of  Public  Improvementn. 

James  Fowler, 

Lake  Superior  Elevator  Co. 

James  Terry  Gardiner, 

Director  of  New  York  State  Survey. 

Frank  Morton  Guthrie, 

General  Ajifunt,  Grand  EUpidA  &  Indiana  R.  R. 

John  Corey  Hersey,  U.  S.  Custom  House,  New  York  City. 

Entry  Clerk,  Naval  Otllce. 
Rev.  Guorgo  Anson  Jackson. 

Joseph  Scott  McKell. 

Importer  of  China,  Glaas  and  Q.ueensware. 

Charles  Kinney  Needham,  C.E., 

Frederick  George  Noouun, 

Coramisdion  Merchant. 

Lyman  Bradley  Parshall, 

stock  Raising,  Kansas. 

William  Wallace  Redfield. 

Alexander  Keuick, 

V  ice-PreftUVent ,  IKxtS,  ^liWoxvaX  %%\\>l. 

*Joseph  Perkins  Rock^s'eW, 


ChilUoothe,  Ohio. 

Louisville,  Kj. 
Milwaukee,  ^& 

Fknnan  VUlige,  X.  t. 

St  Pliul,  Minn. 
GhOliootbe,  Ofaiv. 


nssj. 
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*Loui8  Bridge  Stone, 

Samuel  Swift,  M.D., 

Henry  Shaler  Williame.  Ph.D.. 


♦1871. 

Yonkers,  N.  Y. 

Ithaca,  New  York. 


Profeaaor  of  Paleontology,  Cornell  Univ.,  and  AsHistant  GeolOiriBt  U,  8.  Oeol.  Surver. 


Z869. 

William  Greene  Abbot, 

Sficretary  of  the  Connecticut  Mutual  Life  Inaurance  Co. 

Wilbur  Olin  Atwater,  A.B.,  Ph.D., 

Profeaaor  of  Chemistry,  Wealeyan  Univeraity. 

WUUam  Richardgon  Belknap, 
W.  B.  Belknap  &  Co. 

Roman  Augustus  Bissell. 

Assistant  Treasurer  and  Cashier  of  Riverside  Storaire  Co. 

Charles  Augustus  Brinley, 

Superintendent  of  Sugar  Refinery. 

Francis  Dudley  Buck,  M.D., 

Andrew  D wight  Chidsey, 

Manufacturer  of  Paints. 

CHarence  Marcellus  Clarke, 

Civil  Engineer. 

Frederick  Smillie  Curtis, 
Teacher. 

Augustus  Jay  DuBois,  C.K..  Ph.D., 


Hartford,  Conn. 

Middletown,  Conn. 

Louisville,  Ky. 

Detroit,  Mich. 

247  S.  1 6th  St.,  Philadelphia,  Pa. 

43  W.  29th  St.,  New  York  City. 

Easton,  Pa. 

501  Stanton  Place,  Washington,  D.  C. 

Brookfield  Centre,  Fairfield  Co.,  Conn. 

New  Haven,  Conn. 


Professor  of  Civil  EngineeriuK.  Sheffield  Scientific  School  of  Yale  College. 

Joseph  Robinson  Folsom,  N.  Y.  Athletic  Club,  Gth  ave.  Sc  66th  St.,  New  York  City. 
Publisher.  751  Broadway.  New  York  City. 

Albert  Banks  Hill,  C.E., 


City  Engineer.  Department  of  Public  Works. 


Joseph  Coerten  Ilornblower, 

Hornblower  &  Marshall,  Arclfltects. 

Nelson  Powell  Hulst,  A.B.,  Pli.D., 
Mining  Engineer. 

♦Edward  Whiting  Johnson, 

Joseph  Groodhue  Kendall 

♦Charles  Byron  Koon, 

Houston  Lowe, 

'Lowe  Bros.,  Paints 4Uid  Glass. 

Edward  Thomson  Nelson,  A.B.,  Ph.D., 

Professor  of  Natural  History,  Wesleyan  University. 

Henry  Hoyt  Perry, 

Insurance  Agent. 

George  Henry  Perkins,  A.B.,  Ph.D.. 

Professor  of  Natural  History,  University  ot  Vermont. 

Charles  Henrique  Pope, 

Deer«;,  Mansnr  &  Co. 

Joseph  John  Skioner,  C,E,,  Ph.D., 


City  Hall,  New  Haven,  Conn. 
Vomoii  Row,  Washington,  D.  C. 
{00  Enapp  St.,  Milwaukee,  Wis. 

♦1878. 


♦1886. 
Dayton,  Ohio, 

Delaware,  Ohio. 

Southport,  Conn. 

Burlington,  Vt. 

515  N.  Main  st,  St  Louis,  Mo. 
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Robert  Schuyler  Van  Rensselaer. 
ClYll  Engineer. 

Charles  Alva  Weed, 

Wnolesale  Manufkcturer  of  Clothing. 

William  Robert  White, 

Horace  Franklin  Whitman, 

Stephen  Whitman  ft  Son. 

Willard  Wendell  Wight, 
,         GlTll  Engineer. 

fFrederick  Everett  Willits, 
farmer. 


Uniontown,  Fayette  Go.  Pa. 

83  Court  8t,  BinghamtoD,  K.  T. 

Philadelphia,  Pa. 
12t1)  &  Market  sts.,  Philadelphia,  Pl 


Natick.  Mass. 


(lien  Cove,  Queens  Co.,  L  I. 


1870. 

James  Whitin  Abbott,  A.B., 
Mining  En^eer. 

Henry  Moore  Bailey, 

Charles  Thurston  Ballard, 

Thomas  Gray  Bennett, 

Vice-Preaident  of  Wineheater  Repeating  Anna  Co. 

Townshend  Stith  Brandegee,  ' 
Civil  Engineer. 

Daniel  Seymour  Brinsmade, 

Engineer  Onaatonic  Water  Co. 

Charles  Peter  Brooks, 

Civil  Engineer  and  U.  S.  Depaty  Mineral  Surveyor. 

Thomas  Klwood  Calvert, 

•Frederick  Hosea  Churchill,  LL.B., 

Dorr  Clarke, 

Stocic  Raiaing.  Spearflah,  Dakotah. 

Alfred  Ronald  Conkling,  LL.B., 
Attorney  at  Law. 

Justus  Herbert  Grant, 

Civil  Engineer,  Ellaworth  Luther  ^  Co. 


Lake  City.  Col. 

Louisville.  Kr. 

Louisville.  Ky. 

New  Haven,  Conn. 

Berlin,  Conn. 

Birmingham,  Coon. 

Salt  Lake  City,  Utah. 

Newtown,  P*- 

♦1S81. 

Green  Bay,  Wis. 


27  K.  10th  St.,  New  York  Citr. 

Rochester,  New  York. 

New  Haven,  Good. 


Charles  Sheldon  Hastings,  Ph.D., 

ProfeMor  of  Phyaica.  Sheffield  Scientific  School  »t  Vale  College. 

William  Alfred  Uinds,  Community,  Madison  Oa,  N.  T. 

Secretary  of  Oneida  Community,  limited. 

Edward  Van  Buren  Hoes, 

Union  National  Bank. 


William  Rufus  Hopson. 
Wholeaale  Grocer. 

Henry  Corroll  Humphrey, 

Chemist,  34  Dey  at.,  New  York  City 

Augustus  Washington  Littleton, 

Supeiintendcnt  of  Quincy  Gas  Co. 

*Francis  Asbury  Lowe, 

f  William  Dennis  Marks,  C.^.. 


Chicago,  m 
Bridgeport  Goon. 
36  E.  62d  St..  New  York  Oty. 

Quincy,  BL 


•1883. 
Philadolphii.  ?•• 


Profeaaor  ot  Moc\MiLn\c«^  Ylu?^TvwTVtt*.^J^^^''fc'«'^'^^  ^^  '^^MaRlV*^^.^, 
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Arthur  Woods  Rice,  New  Britain,  Ck)nn. 
City  Engineer  and  President  of  Water  Board. 

George  Douglass  Roseberry,  Pottsville,  Pa. 

Alfred  Stanton,  Sligo,  Md. 

Clarence  Augustus  Warren,                                   611  W.  Main  at.,  Louisville,  Ky. 
Merchant. 

John  Greorge  Watson,  Ayr,  Canada. 
Superintendent  Watiion  lianufacturintc  Go..  Agricultural  Implements. 


1871. 
Horace  Andrews,  C.E.,  State  Survey  Office,  Albany,  N.  Y. 

Aflfistant,  New  Torlc  State  Survey. 
Edwin  Faxon  Bacon,  Newark,  N.  Y. 

Lnther  White  Burt,  330  Main  St.,  Hartford,  Conn. 

Clyil  Engineer. 

George  Benjamin  Chittenden,  C.E.,  Corcoran  Building,  Washington,  D.  C. 

Chittenden  Bros.,  Engineers  and  Contractors. 

Russell  Wheeler  Davenport,  Nicetown,  Philadelphia,  Pa. 

Superintendent  of  Mldvale  Steel  Co. 

William  Cecil  Durand,  Milford,  Conn. 

Fanning. 

Charles  Hascall  Dwinelle,  Berkeley,  Alameda  Co ,  Cal. 

Lecturer  on  Practical  Agrlcultore,  University  of  California. 

Charles  Addison  Ferry,  City  Hall,  New  Haven,  Conn. 

First  AsaisUnt  City  Engineer. 

Charles  Henry  Greene,  Cincinuati,  Ohio. 

President  of  the  Standard  Nail  and  Iron  Co. 

♦Charles  Woodford  Griswold,  *l«78. 

Bernard  James  Harrington,  A.B.,  Ph.D.,  Montreal,  Canada. 

Greenshlelds  Professor  of  Chemistry  and  Mineralogy,  McGlll  Unirersity. 

Creorge  Macculloch  Keasbey,  LL.B.,  Newark,  N.  J. 

Assistant  U.  8.  Attorney,  District  of  N.  J. 

Joseph  Frederick  Klein,  D.B.,  Bethlehem,  Pa. 

Professor  of  Mechanical  Engineering,  Lehigh  Unirersity. 

George  Granville  Lobdell,  Wilmington,  Del. 

Lohdell  Car  Wheel  Co. 

Thomas  William  Mather,  D.E.,  New  Haven,  Conn. 

Instructor  in  Mechanical  Engineering,  Sheffield  Scientific  School  of  Yale  College. 

Mansfield  Merriman,  C.E.,  Ph.D.,  Bethlehem,  Pa. 

Professor  of  Civil  Engineering,  Lehigh  University,  Acting  As^feistant  U.  S.  Coast  and 
Geodetic  Survey. 

Alfred  Lewis  Moore,  Fond  du  Lac,  Wis. 

Vice-President  of  La  Belle  Wagon  Worlcs. 

*Daniel  Hobart  Pierpont,  *1874. 

♦Ferdinand  Eugene  Powell,  *1872. 

John  Franklin  Quigley,  Niagara  Falls,  N.  Y. 

Manufacturer  of  Wood  Palp. 

Frederick  Lock  wood  San  ford,  "S^^  '^^'^wi>^Q«^- 
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f  Henry  Bradford  Sargent,  New  HavoD.  Conn. 

Sarirent  ft  Co.,  Manafactnrera  of  Hardware. 

Edward  Clinton  Terry,  Hartford,  Conn. 

Manalactarer. 

Henry  Began  Ziegler,  218  S.  Front  sL,  Philadelphia,  Pa. 

Hannia  DiatUUng  Co. 


1872. 

Jacob  Jackson  Abbott,  C.R.,  Lake  City,  Huisdale  Co.,  CoL 

civil  and  Mining  Engineer. 

James  Peter  Bogart,  New  Bayen,  Conn. 

Engineer,  Connecticut  Shell  Fisheriea  Commisfiion. 

Wheeler  DeForest  Edwards,  A.B.,  LLB.  

Joseph  Ridgway  Gawthrop,  Kennett  Square.  Pa. 

Manufacturer  of  Fertilizers. 

William  Saunders  Green,  200  Main  st,  Cincinnati,  Ohio. 

Treasurer  of  the  Standard  Nail  and  Iron  Co. 

♦George  Wesson  Hawes,  Ph.D.,  *1832. 

Daniel  Webster  Hering,  C.E..  Johnsville,  Westminster,  Mi 

Professer  of  Mathematics,  Western  Medical  College. 

Charles  Lewis  Johnson,  New  Haven,  O^nn. 

Secretary  of  the  Candec  Rubber  Co. 

Cassius  WUIiam  Kelley,  A.B.,  18  City  HaU,  New  Haven,  Conn. 

Assistant  City  Engineer. 

Samuel  Trevor  Knapp,  Jr.,  Box  3735,  New  York  Citjr. 

Banker  and  Broker,  43  Exchange  Place. 

Harrison  Wheeler  Lindsley,  C.E.,  15  Elm  St..  New  Haven. 

Architect, 

Frank  Oscar  Maxpon.  C.E.,  647  E.  Capitol  at,  Washington,  D.  0. 

Civil  Engineer,  U.  8.  Navy,  U.  8.  Naval  Station.  Port  BotaI,  S.  C. 

Robert  Douglass  Milholland  Maxwell,  LL.B.,  615  Walnut  st,  Phila.,  Pi. 

Attorney  at  Law. 

George  Noyes  Miller.  — 

Charles  Theodore  Morse,  LL.B.,  851  Chapel  St.,  New  Haven,  Conn. 

Attorney  at  Law. 

*Thomas  Perkins  Nevins,  *1815. 

Theophil  Mitchell  Prudden.  M.D.,  114  B.  26th  st,  New  York  aiy. 

Director  of  the  Physiological  and  Patholoirlcal  Laboratory.  College  of  PbyakiaM  aod 
Surgeons. 

Thomas  Hubbard  Russell,  M.D.,  137  Elm  st,  New  Haven,  Conn. 

Professor  of  Therapeutics  and  Materia  Mcdlca,  Yale  Medical  School. 

fRev,  Charles  Austin  Tibbals,  346  State  St.,  Brooklyn,  K.  Y. 

♦Daniel  Wardwell  Wardwell.  ♦1878. 

Frederick  Floyd  Weld,  Waterbuiy,  Oonn. 

City  Engineer. 
Richard  Chapman  Weldon,  Ph.D. 

William  Brenton  WeWmg;,  18  Wall  st,  New  To*  dtf. 

Broker. 

rhomas  Wallace  Wright,  k.M.,C.¥i., 
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4  W.  49th  St.,  New  York  City. 

Lawrence,  KaDsas. 

Box  2644,  New  York  City. 

74  John  St.,  New  York  City. 


X873. 

John  Winthrop  Auchiucloss, 

MercbAnt,  Aachlncloat  Bros. 

Edgar  Henry  Summerfleld  Bailey,  Ph.D., 

Professor  of  Chemistry.  University  of  Kansas. 

Alva  Weed  Brown, 

Insnrance,  145  Broadway. 

Moses  Bulk  ley, 

BaltEley.  Dnnton  A  Co. 

Fillmore  Cogswell,  Marbledale,  Conn. 

William  Righter  Comings,  128  Queen  Victoria  st,  London,  England. 

Engineers*  and  Patentees'  Agents. 

« 

William  Allen  Cowles,  '         Patent  Office,  Washington,  D.  C. 

♦Charles  Adams  Cragin,  ,  *1878. 

NevUle  B.  Craig,  A.B.  Pittsburgh,  Pa. 

Robert  J.  Currey,  Dixon,  Solano  Co.,  Cal. 

Wheat  and  Stock  raising. 

Francis  Urquhart  Downing,  A.H.,  D.E..  Columbus,  Ga. 

Mechanical  Engineer  and  Draughtsman. 

Harry  Taylor  Gause,  Wilmington,  Del. 

Vice-President  A  Secretary  of  the  Hbrlan  A  Hollingsworth  Co.,  Steamship  ft  Car 
Builders. 

Edward  JuUus  Hall,  637  N.  Broad  st.,  Elizabeth.  N,  J. 

President  of  the  Perth  Am*>oy  Terra  Cotta  Co..  80  Astor  Honse.  New  York. 

Henry  Sheafl  Hoyt,  LL.B.,  Staatsburgh,  Dutchess  Co.,  N.  Y. 

Connselor-atLaw,  20  S.  Washington  sq..  New  York  City. 

Robert  Jaffray,  Jr., 

W.  R.  Grace  A  Co.,  142  Pearl  st. 

William  Hampton  Jenks,  D.E. 

Iron  Founder  and  Machinist. 

Charles  Rockwell  Lanman,  A.B.  Ph.D., 

Professor  of  Sanskrit.  Harvard  University. 

George  Christopher  Moore, 

r>raughtsman.  F.  C.  A  A.  K.  Rowland. 

William  Josiah  Parks, 

W.  M.  Parks  A  Son.  26  New  st.,  New  York  Clly. 

Andrew  Wlieeler  Phillips.  A.M ,  Ph.D., 

Professor  of  Mathematics,  Yale  Colleire. 

*Benjamin  Pomeroy. 

Samuel  Rockwell. 

Civil  Engineer,  St.  Paul.  Minn. 

Amory  Edwards  Rowland,  New  Haven,  Conn. 

Manufacturer  of  Machinery. 

Edgar  Camp  Savage,  Meriden,  Conn. 

Meriden  Britannia  Co. 

William  Lucion  Scaife,  C.K..  3d  Water  St.,  Pittsburg.  Pa. 

Cliairman  of  Scaife  Foundry  and  Machine  Co.,  Limited. 

Alfred  Lewis  Sellers,  32d  and  Walnut  sta.^  Philad<p.l^h\«.^  r«.. 


7  W.  46th  St.,  New  York  City. 

Brockville,  Jefferson  Co.,  Pa. 

Cambridge,  Mass. 

New  Haven,  Conn. 

Brooklyn,  N.  Y. 

New  Haven,  Conn. 

*1875. 
120  Broadway,  New  York  City. 
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Charles  Thompson  Smith, 

TreMoror  of  the  Gheo.  W.  Allen  Co..  Llmlied. 

♦Louis  Rodney  Taylor, 
Edward  Allen  Wilson,  A.B. 
Henry  Goodrich  Wolcott,  LL.B., 


121  W.  39th  St,  New  York  (Sir. 


nm. 


Fislikill-on-Hiidson.  N.  T. 


X874. 


Madison.  Wis. 


Henry  Prentiss  Armsby,  Ph.D., 

Profeaaor  of  Agrlcultaral  Chemistry,  Unlvenltj  of  WiBConBin. 

Nathan  Edward  Beckwith,  New  Haven.  Conn. 

Farmer.  San  Jose^  Cal. 

Jacob  Alexander  Bezjian,  Aintab,  Syria. 

Profeggor  of  Physical  Science,  Central  Turkey  College. 

Charles  Cook  Brewster,  Buflalo,  N.  T. 

Northrop,  Mathews  ft  Co..  Pablishers,  179  Washington  st. 

Edward  Brush,  116  Pearl  sL,  N.  Y. 

Empire  Refining  Co. 

Arthur  Buckliii  Claflin,  73  High  st,  Boston,  Mass. 

Merchant,  Newtonville,  Ma^s. 

Charles  Benjamin  Dudley,  A.B..  Ph.D., 

Chemist  to  the  Pennsylvania  K.  K.  Co.,  Altoona,  Ph. 

Augustus  Hjalmar  Edgren,  Ph.D., 

Professor  oi  Sanscrit,  Uniyersity  of  Lund. 

Franklin  Edwards, 

Broker,  Soutter  A  Co. 

Charles  Howard  Fitch,  D.E., 

Mechanical  Engineering,  New  Haven,  Conn. 

Edwin  Horace  Forbes, 

Prlncii>al  of  the  Holyoke  High  School. 

♦LeRoy  Gale,  M.D,, 

Jacob  Houtz  Grove. 

Manufacturer  of  Pig  Iron,  FredericksburK.  Pa. 

Vincent  Gilpin  Hazard, 

Draughtuman,  Pnsey  Jones  A  Co. 

Frazier  Davenport  Head,  79  Sachem  St.,  New  Haven,  Coon- 

Counitclor  at  Law,  1435  Q  st.,  Wanhlngton,  D.  C. 

Frank  Leroy  Holt.  LL.B.,  Bridgeport,  Conn. 

Attorney  at  Law. 

Allen  Brewer  Howe,  Ph.D..  Troy,  K.  Y. 

Chemist.  IIowu  &  Co. 

Henry  Hun,  M.D..  33  Elk  st,  Albany,  N.  T. 

Lecturer  on  Nervous  Diseases.  Albany  Medical  College. 

Lorenzo  M.  Johnson,  C.E.,  Box  109,  Eagle  Pass,  Texas. 

General  Manager  of  the  Mexican  International  K.  It.  Co. 

Henry  Jarvis  Kellogg,  Waterbory,  Ooon. 

Assistant  City  Engineer. 

Charles  Uittell  KiUinger,  LL.^.,  Lebanon,  Pi. 

Attorney  atLiivr. 


Altoona,  Pa. 

Sweden. 

11  WaUst,  N.  T. 

Macon,  Ga. 

Holyoke,  Masi 

♦1883. 
DanviUe,  Pi. 

Wamington,  Del 
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♦Bevorly  Living3tone,  M.D., 
Joseph  Taplin  Lovowell,  A.B.,  Ph.D. 
William  Pitt  Lynde,  Jr.,  LUB., 


♦1883. 

Topeka,  Kan. 

1 02  Wisconsin  st.,  Milwaukee,  Wis. 


Richmond,  Ind. 
San  Francisco,  Cal. 

Tshpenning,  Mich. 

Orange  Co.,  N.  Y. 

Yantic,  Conn. 


Attornej  at  Law,  FlncheB,  Lynde  A  Miller. 

William  McGrath,  41  William  St..  Hartford.  Conn. 

Proprietor  of  the  New  Haven  Awning  WorkH.  844  Chapel  at.,  New  Haven,  Conn. 

Charles  James  Morse,  C.B.,  Youngstown,  Ohio. 

Chief  EoKlneer  of  the  Morse  Bridge  Co. 

George  Smith  Needham,  LL.B., 

H.  a.  Newhall, 

Attorney  at  Law. 

Eugene  Ernest  Osbom,  LL.B., 
Attorney  at  Law. . 

Richard  Deane  Arden  Parrott, 

Manufacturer  of  Pig  Iron,  Greenwood  Iron  Workn. 

Claudius  Victor  Pendleton, 
ClvU  Engineer. 

Walter  Brewster  Piatt,  M.D.,  F.R.C.S.,  166  Park  ave.,  Baltimore,  Md. 

Demonatrator  of  Surgery,  University  of  Maryland,  Surgeon  to  Bay  View  Hoapital 

George  Coffin  Power,  309  Sansome  St.,  San  Francisco,  Cal. 

Buperinteudent  and  Engineer,  Newhall  Land  and  Farming  Co..  Santa  Marin,  Cal. 

William  Spencer  Pratt.  

f  William  Henry  Reynolds,  New  Haven,  Conn. 

Ueyuolda  &  Co. 

William  Rockwell,  LL.B.,         Equitable  Building,  I'iO  Broadway,  New  York  City. 
Attorney  at  Law,  Rockwell,  Pearson  A  Osborne. 

William  Arthur  Rogers,  Higgins  Block,  Cincinnati.  Ohio. 

Senior  member  of  Rogers.  Brown  A  Co.,  Pig  Iron  Manufacturing. 

John  Muirhead  Stewart,  Peekskill,  N.  Y. 

Civil  Engineer.  Aqueduct  CommLssion,  Dobbe  Ferry,  N  .T.  • 

Francis  Hill  Stillman,  470  Grand  st..  New  York  City. 

Manufacturer  of  Hydraulic  Machinery,  Watson  A  Stlllmun. 

♦William  Richardson  Upham,  M.D.,  ♦1882. 

Simeon  Harrison  Wagner,  LL.B.,  70  Church  St.,  New  Haven,  Conn. 

Attorney  at  Law. 

♦John  Charles  Weber,                                                                                         *1 881 . 
Marcelon  Sylvester  Wilson.  


Birmingham,  Conn. 


1875. 

Charles  Henry  Ailing, 

Woolen  Manufacturer- 

Launcelot  Winchester  Andrews,  Ph.D.,  F.C.S.,  Ames,  Iowa, 

rrofessoi  of  Theoretical  and  Analytical  Chemlstiy.  Iowa  Agricultural  College. 

Moses  Bradstreet  Bradford,  335  Jersey  st.,  Buffalo,  N.  Y. 

Barnes,  Hengercr  &  Co 

John  Gilbeirt  Bramley,  LL.B.,  Jordan,  Onondaga  Co.,  N.  Y. 

Attorney  at  Law  and  Civil  Engineer. 
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Geor^  Looniis  Brownell,  16  Union  at.,  Worcester,  Mis^ 

Manafactnrer  of  Machinery. 

Amos  Avery  Browning,  LL.B.,  Norwich,  Couo. 

Browning  ft  Gramlall. 

Charles  Stuart  Bunoe,  Glastonbury.  Ckxm. 

Francis  Taylor  Chambers,  Philadelphia,  Pi. 

Harding  Ar  Chambers. 

Edward  Bcnjnmin  Chandler,  San  Antonio,  Texas. 

Loan  and  Real  Estate  Agent. 

Russell  Henry  Chittenden,  Ph.D.,  New  Haven.  Conn. 

Professor  of  Physiological  Chemistr)',  Sheffield  Scientllic  School  of  Tale  College. 

William  Alexander  Christie,  Newport  R.  I. 

Arthur  Eufjrene  Clark,  LL.B.,  Batavia.  N.  Y. 

Attorney  at  Law. 

f  George  Rufus  Cooley.  LL.B.,  82  Church  St.,  New  Haven,  Coon. 

Attorney  at  Law. 

Chambers  McKibbin  Craig,  Dublin.  Ga. 

Civil  Engineer. 

James  Cunningham,  327  Sansome  st ,  San  Francisco,  CaL 

Cnnningham,  Cunis  &  Welch.  Wholesale  Stationery. 

Charles  William  Fenn,  Cleveland,  Ohio. 

Assistant  Engineer.  L.  S.  A  M.  8.  R.  R. 

♦Charles  Hamilton  Fox,  ♦1880. 

♦James  Freeland,  •1880. 

Luther  Henry  Gager,  Palmer,  Mass. 

Civil  Engineer.  Flynt  Building  6c  Construction  Co. 

Li  Kingston  Gifford,  LL.B.,  297  Bergen  av.,  Jersey  City,  X.  J. 

Attorney  at  Law,  Oifford  ft  Brown,  32  Parle  Place.  New  York. 

William  Cornelius  Hall,  80  Astor  House,  New  York  City. 

Vice-President  of  the  Perth  Amboy  Terra  Cotta  Co. 

Henry  Mortimer  Hastings.  68  W.  6th  st,  Oswego,  N.  T. 

Milling. 

Alfred  Pell  Haven,  N.  Y.  World  office.  New  York  City 

Reporter,  New  York  World. 

Charles  Hildebrand,  D.E.,  Hartford,  Conn. 

Assistant  Actuary.  Connecticut  Mutual  Life  Insurance  Co. 

William  Read  Howe,  LL.B.,  Orange,  Essex  Ca,  N.  J. 

Counsellor  at  Law. 

Thomas  Douglas  Hoxsey,  Paterson.  N.  J. 

Paymaster.  U.  S.  N. 

Julian  Kennedy,  Pittsburg,  Pt. 

Manager  of  the  Lucy  Furnaces. 

Edward  Austin  Kent,  A. A. LA.,  274  Delaware  av.,  Buffalo.  N.  T. 

Architect. 

George  Heinard  Kieeberger.  San  Jose,  dL 

Professor  of  Natural  History,  State  Normal  School. 

♦Wells  CuPliman  Lake,  ♦1876 

Charles  Purdy  Lindsley^  ^.T>.,  15  Elm  st.  New  Haven,  Oono. 

Blanchard  Lynde,  M.D.,  MSsn^k^a^Wii. 


<  "JrirtiKjc  Fatcc   MeMuiray,  H:iril<>rtl    roii!;. 

M<-Murr;i>  iV  S(oiiijli('>ii.  \I;iiiii!    •  vir   i  ^  'if  l'i<  .\  <  •:  It  aii-ni  it '  i-i^'  M  \(li;i,i  r\  . 


4  Law  Chambers,  Now  liaven,  Conn. 

Brookline,  Mass. 
66  Leouard  st.,  New  York  City. 
Box  222,  Altoona,  Pa. 


iJurton  Mansfield.  LL.B., 
Attorney  at  Law. 

John  Charles  Olmsted, 

Landscape  Architect. 

Edward  Day  Page, 

Faalkner.  Page  A  Co.,  Dry  Goods  Commi!<fiioD. 

Frederic  No^h  Pease, 

Assistant  Chemist,  Pennsylvania  R.  R.  Co. 

♦Dwight  Edward  Pierce,  C.E.,  ♦1886. 

William  Arthur  Pratt,  808  N.  2l8t  st.,  Philadelphia,  Pa. 

Assistant  Enirlneer,  PennsylTanlu  R.  R.  Co. 

William  Shugard  Righter,  978  Broad  st,  Newark,  N.  J. 

Mechanical  Engineer. 

Rev.  Walter  Coe  Roberts,  Ansonia,  Conn. 

Rector  of  Christ  Chnrch. 

Richard  Sharpe,  Jr.  Wilkesbarre,  Pa. 

Manager  of  the  Wyoming  Valley  ManQfaetoring  Co. 

Clarence  Hojrt  StilsoD, 
Architect. 


147  Edwards  st.,  New  Haven,  Conn. 

Gowanda,  N.  Y. 

41  School  St.,  Boston,  Mass. 

King  of  Prussia,  Montgomery  Co.,  Pa. 

*1882. 
537  Broadway,  New  York  City. 

9 1 1  Pine  st.,  Philadelphia,  Pa. 
Wm.  Wharton,  Jr.  A  Co..  BnilderK  of  Btreet  Railways  and  Railway  Supplies. 

Alfred  Newton  Wheeler,  LL.B.,  New  Haven,  Conn. 

Henry  Stacy  Whipple,  Birmingham,  Conn. 

Civil  Engineer,  Derby  Oas  Co. 

Edward  Luther  White, 

Paper  Box  Manufacturer. 

George  Horace  Wilcox, 


Jared  Sidney  Torrance, 

Banking  and  Real  Estate. 

Frederic  Moncrieff  Turnbull,  M.D., 
Physician  and  Artist,  15  Joy  st. 

Samuel  Traquair  Tyson, 
Mining  Engineer. 

*George  Leiand  Upham,  LL.B., 

Alonzo  Earl  Wemple, 

Manufacturer  of  Window  ShadeH. 

William  Rodman  Wharton, 


Meriden  Britannia  Co. 

Kenjiro  Yamagawa, 

Professor  of  Physics,  University  of  Toklo. 


Bridgeport,  Conn. 
Meriden,  Conn. 
Tokio,  Japan. 


♦David  Root  Alden, 

Halsey  Warren  Allen, 

Eveline  Marcelon  Andrews, 
Architect. 

Charles  Ehen  BacoDf 


1876. 


n882. 

Jersey  City,  N.  J. 

Moosup,  Windham  Co.,  Conn. 
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Edward  Alexander  Bouchei,  A.B.,  Ph.D.,  830  Lombard  at,  Philadelphia,  Pi 

Professor  of  Kataral  Science,  Philadelphia  High  School. 


Charles  Ix>riDg  Brace, 

Engineer  C.  St.  P.  ft  ().  K.  R. 

Frank  Elwood  Brown, 

Civil  Enfflneer  and  Real  Estate  Agent. 

Williarn  McCulloh  Brown, 
stock  KalBing. 

Will  Browning,  M.D., 

Walter  Cleveland  Butler, 
Frnit  fUising. 

Lloyd  Joseph  Caswell, 


St  PaoL  MiDQ. 

Redlands,  San  Bernardino  Co.,  Cd 

Box  41,  Oakland,  Garrett  Co..  Mi 

54  Lefferts  place,  Brooklyn.  X.  Y. 
Lugonia,  San  Bernardino  Co..  CiL 

Norwich  Conn. 

A»8l^ttant  Superintendent  of  Bridges  and  Buildings,  Missonrl  Pacillc  R.  R.  DeDl^n. 
Texas. 


44  Mason  Building,  Kilby  St.,  Boston,  Mas$. 

799  Asylum  St.,  Hartford,  Cono. 

Organ,  New  Mexica 

New  Haven.  Oodil 


John  Henry  Chapman, 
Architect. 

Sidney  Williams  Clark, 

W,  N.  Pelton  &  Co.,  Dry  Goods. 

John  Moffat  Cunningham, 
Mining  Rngineer. 

Edward  Salisbury  Dana,  A.B.,  Ph.D., 

Afii»i8tant  Professor  of  Natural  Philosophy,  Yale  College. 

Frederick  Perkins  Dewey,  National  Museum,  Washington.  D.  C. 

Curator  uf  Metallurgy. 

George  Cornwell  Dimham,  36  Wallace  St.,  New  Britain.  Cowo. 

civil  Engineer. 

Stanly  Forbes,  214  Sansome  St.,  San  Francisco,  Oal. 

Civil  Engineer. 

Edward  Uvini-ston  Ford,  Youngstown,  Ohio. 

Oeneral  Superintendent  of  the  Youngstown  Steel  Co. 

Porter  D wight  Ford,  Tacony,  Pi. 

Supervisor,  DiylHion  C,  New  York  Division  of  the  Pennsylvania  R.  R.  Co. 

Edward  Jasper  Francke,  120  Front  St.,  New  York  Cilj. 

Francke  Sons  &  Co.,  Sugar  Commission  Merchants. 

Robert  Jackson  Gibson,  M.D.,  Fort  Winfiold  Scott,  San  Francisco,  CaL 

First  Lieutenant  and  Assistant  Surgeon  U.  8.  A. 

John  Hays  Hammond,  56  Wall  st.,  New  York  Citv. 

.Mining  Engineer,  318  Pine  St.,  San  Francisco,  Cal. 

James  Lawrence  Uoughteling,  10  Portland  Block,  Chicago,  111 

Banker,  Francis  B.  Peabody  A  Co.,  Mortgage  Loans. 

Randell  Hunt,  St  Paul,  Minn. 

Civil  Engineer,  Fargo,  Dakota  T. 

Edward  Hine  Johnson,  5th  and  Library  sts.,  Philadelphia.  Pa 

Trensnrer  of  the  Central  News  Co. 

Rev.  Solomon  Kohn. 

f  James  Tewksbury  Law.  LL  B., 
Attorney  at  Law. 

Thomas  Howard  Linsley, 

Klrhy,  Carpenter  &  Co  ,  Lumber  Merchants. 

John  Francis  Luby,  ^.D.  ^^"^  ^^lAt^^K^aw  Hafwi,  Cobb. 


140  Nassau  8t.«  New  York  Citr. 
Loomis  and  22d  at,  Chicago,  IH. 
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KDoxville,  Texm. 
1012  Lexington  av.,  New  York  City. 


via  Morgan  McOlung,  A.B., 
WboleBale  Hardware. 

»ert  Sutton  Macgregor,  LL.B., 
Attorney  at  Law. 

c  Mailhouse,  M.D.,  161  Meadow  at,  New  Haven.  Conn. 

ward  Meyer,  New  Brunswick,  N.  J. 

Secretary  of  the  Meyer  Rubber  Co.,  611  5th  ave.,  New  York. 

derick  Plumb  Miles,  Lakeville,  Conn. 

Copake  Iron  Works,  Copake,  N.  Y. 

am  Allen  Miller,  315  5th  st.  Des  Moines,  Iowa. 

Agent  of  the  Connecticut  Mutual  Life  Insurance  Co. 

liam  Mayo  Newhall,  LL.B.,  San  Francisco,  CaL 

H.  M.  Kewhall  A  Co. 

n  Robert  Paddock.  Brick  Church  P.  0.,  Orange,  N.  J. 

Instructor  In  Physics,  Stevens  Institute,  Hoboken,  N.  J. 


liam  Beach  Palmer, 

vard  Lamed  Ryerson, 
Iron  Merchant. 

illiam  Babcock  Sawyer, 

irles  David  Seeberger, 

Seeberger  ft  Co  ,  Hardware. 

irew  Gilbeit  Sheak, 

Sheak,  Kogers  &  Co. 

-don  Edward  Sherman,  LL.B., 
Counsellor  at  Law. 


Greenville,  Darke  Co.,  Ohio. 
18  Milwaukee  av.,  Chicago,  111. 

*1880. 
40  Lake  st,  Chicago,  111. 

96  Washington  st,  Binghamton,  N.  Y. 

32  Nassau  st.,  New  York  City. 

St  Louis,  Mo. 

Box  626,  Evanston,  111. 

1 9  Exchange  place,  Boston,  Mass. 


)mas  Ewing  Sherman,  A.B., 

Professor  of  Belles  Lettres,  St.  Louis  Cniverslty. 

)rge  Watson  Smith, 
Real  Estate. 

derick  Augustus  Terry, 
Chemist. 

derick  William  Vanderbilt,  Grand  Central  Depot,  New  York  City. 

Director  N.  Y.  C.  A  H.  R.,  L.  S.  A  M.  S.,  Ch.  A  N.  W.  Railways,  etc. 

tries  Williams  VauVleck,  Gainesville,  Ga. 

tries  Alexander  Watson,  Box  924,  Meriden,  Conn. 

derick  Wood,  Norwalk,  Conn. 

Assistant  Engineer,  Penna.  R.  B.,  S33  S.  4th  S.,  Philadelphia,  Pa.  « 

^mas  Yeatman,  St.  Louis,  Mo. 


1877. 

lliam  Whittlesey  Abbott, 

Principal  of  High  School,  Sheffield,  Mass. 

lliam  Henry  Backus, 

Ornnge  And  Raisin  Grower. 

jrge  Henry  Bartlett, 

rris  Burke  Belknap, 

W.  B.  Belknap  ft  Co.,  Hardware. 

Tiard  Berens,  M.D,, 
6 


Youngsville,  Pa. 

Riverside,  San  Bernardino  Co.,  Cal. 

New  Britain,  Conn. 
Louisville,  Ky. 
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Norwalk,  Coim. 

Kansas  Citr,  Mo. 

Detroit,  MidL 

281  Crown  St.,  New  Hayen,  Coml 

138  W.  7th  St.,  Cinciunati  Ohio. 
357  Main  St.,  Hartford,  Conn. 
New  Haven,  Conn. 


Arthur  Lewis  Betts. 

Engineer.  Elagston  Waterworks. 

Frank  Lewis  Bidwell 

Giril  EaglDeer,  Missouri  Pnclflc  B.  R. 

James  Henry  Brewster,  LL.B., 
86  Newberry  Uutldlng. 

John  Edwards  Buddington, 

Civil  EDginecr.  N.  Y.,  N.  H.  A  H.  R.  R. 

Frank  Caldwell,  M.D. 

Joseph  Gilbert  Calhoun,  LL.B., 

f  Frederick  I^onard  Cowles,  • 

Secretary.  C.  Cowles  ft  Co.,  Carriage  Hardware. 

Hehry  Holbrook  Curtis,  M  D.,  29  W.  30th  St.,  New  York  Citr. 

Judson  Amos  Doolittle,  Cheshire,  Conn. 

Engineer  Woodlawn  Cemetery.  Woodlawn.  N.  Y. 

fBruce  Fenn,  LL.B.,  M.L ,  26  Court  st,  Brooklyn,  X.  T. 

Attorney  at  Law. 

Burr  Kellogg  Field,  Box  1581,  New  Haven,  Conn. 

Superlntendeni  of  Bridges,  Department  of  Public  Works,  City  Hall,  PhJIadeli»hia.  Ps. 

Joachim  John  Francke,  220  Front  St.,  New  York  Oil?. 

Sugar  Merchant,  Havana,  Cuba. 

Wilham  Edgar  Gard.  Meriden,  Conn. 

Secretary  and  Treasurer  of  the  Mcrlden  Bronze  Co. 

John  Eliaha  Morpeth  Hall,  LL.B.,  167  Broadway,  New  York  Citr. 

William  Stanley  Iline,  150  Broadway,  New  York  City. 

Lithographer  and  PubllRher. 

Walter  Holcomb,  LL.B.,  591  Lincoln  av.,  St  Paul,  34inn. 

Horace  Cobb  Howard,  Town.«»hend,  Vl 

Joseph  Paxson  Iddings.  Orange,  N.  J. 

Assistant  Qeologist,  U.  S.  Geological  Survey,  Washington,  D.  C. 

Charles  Maples  Jarvis,  East  Berlin,  Conn. 

Vice-President  and  Chief  Engineer  of  the  Berlin  Bridge  Co. 

Lawrence  Kneeland,  LL.B., 

Attorney  at  Law,  66  WaQ  st..  New  York. 

Elijah  Thien  Fob  Laisun, 

4  Garden  Villa.  Hongken. 

Francis  Cooper  Lawrance,  Jr.,  LL.B., 

Alton  Winslow  Leighton,  M.D., 

Charles  James  Luck, 

Foreman,  Chicago  City  R.  R.  Co.,  2020  State  st.,  Chicago.  HI. 

Ferrier  John  Martin.  Box  3087,  New  York  Citr. 

Commission  Merchant,  114  Worth  st..  New  York. 

Charles  Knox  Mixtor,  Rqcj^  Island,  IH 

Wlth  the  Rock  Island  Stove  Co. 

James  Blair  Murray,  233  Prospect  at,  Norwich,  Coon. 

Samuel  L^wis  Penfield,  New  Haven.  Cobb. 

lURtrucloT  Vn  "NlVneTaXogv  »*^v^fii^ld  aclentlflc  School  of  Tale  Con«c«. 

Willard  Nourso  Pralt,  ^^\^x5S(fi9B&s^Qo,  y.  Y. 

WhoVeaaVo  Giotet^lW  ■B«\^^Nxi«X. 


97  Bedford  ay.,  Brooklyn,  N.  T. 
Shanghai,  China. 

26  E.  37th  st,  New  York  Citr. 
117  Kim  St.,  New  Haven,  Cotm. 
House's  Point.  N.  T. 
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NathaDae]  Ghapin  Ray,  Omaha,  Neb. 

Clril  Engineer,  Union  Fftciflc  B.  B. 

Francis  Rawlinson  Read,  Hartford,  Conn. 

Lucius  Waterman  Robinson,  255  Ferry  St.,  New  Haven,  Conn. 

Superintendent  of  the  Boctaeater  Collienr,  DaBolB,  Clearfield  Ck>unty,  Pa. 

Thomas  Fitch  Rowland,  Jr.,  199  Keap  St.,  Brooklyn,  N.  Y. 

Mechanical  Engineer,  Continental  Worki,  Brooklyn. 

James  Alvin  Scott,  Wallingford,  Coul. 

U.  S.  Couniel  at  Maoaoa,  Brazil. 

William  Thompson  Sedgwick,  Ph.D.,  Boston,  Mass. 

Professor  of  Biology,  Masaachasetts  Institute  of  Technology. 

Charles  Dwight  Smith,  Plant sville,  Conn. 

Mechanical  Engineer,  H.  D.  Smith  &  Co.,  Carriage  Hardware. 

George  Smith,  New  Haven,  Conn. 

Thomas  Alexander  Smith,  Ph.D.,  fieloit,  Mich. 

ProfesMr  of  Mathematics  and  Astronomy,  Belolt  College,  Mlchlgsn. 

Walter  Snowden  Smith,  118  Broadway,  Cincinnati,  Ohio. 

Mining  Engineer,  Tucson,  Arizona. 

Henry  Ling  Taylor,  M.D.,  100  W.  53d  St.,  New  York  City. 

Arthur  John  Tenne/,  M.D.,  Branford,  Conn. 

Allen  Mason  Thomas,  M.D.,  Wickford,  R.  I. 

Physician  in  Chief,  State  Emigrant  Hospital,  Ward's  Island,  N.  Y. 

William  Gilman  Thompson,  M.I).,  49  K.  30th  St.,  New  York  City. 

John  Abeel  Weekes,  LL.B.,  Oyster  Bay,  Queen's  Co.,  New  York. 

Attorney  at  Law,  58  Wall  st.,  New  York. 

Horace  liemuel  Wells,  New  Haven.  Conn. 

Instructor  in  Chemistry,  Sheffield  Scientific  School  of  Yale  College. 

James  Harold  Wickersham,  Lancaster,  Pa. 

Manager  Inquirer  Printlni?  Co. 

Albert  Daniel  Wilson,  Cerro,  Taos  Co.,  New  Mexico, 

stock  Raising. 

Georgfe  Loverett  Wilson,  C.  E.,  Daniolsonville,  Conn. 

AHsistaut  City  Engineer,  St.  Paul,  Minn. 

Edwin  Young,  LL.B.,  233  State  St.,  Albany,  N.  Y. 

Attorney  for  the  Delaware  &  Hudson  Canal  Co. 
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William  Day  Allen,  251  Lake  St.,  Chicago,  111. 

Wholesale  Kubber  Goods. 

Seymour  Landon  Alvord,  West  Winsted,  Conn. 

*     Superintendent  of  the  Empire  Knife  Co. 

John  Pomeroy  Bartlett,  LL.B.,  39  W.  Main  St.,  New  Britain,  Conn. 

Mitchell  *  Hnngerford. 

♦John  Luis  Blackmore,  *1881. 

Edward  Everett  Brewster,  West  Cornwall,  Litchfield  Co.,  Conn. 

Chemist.  Menominee  Mining  Co.,  Iron  Mountain,  Mich. 

Fayette  Williams  Brown,  LL.B.,  XqiJ«.^t^^^,^. 
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William  Tyler  Browne,  M.D.,  LisboD,  Coul 

Lucien  Lowber  Burrows,  Decatur,  HI 

Secretary  and  Treaaorer  ot  Crane  Roller  Skate  Co. 

Charles  William  Canfield.  1321  Broadway,  New  York  Citr. 

Agent  of  the  New  England  Granite  Works. 

William  Grover  Chapin,  Somers,  Conn. 

Oranghtsnian,  Joseph  Edwards  ft  Co..  414  Water  at..  New  York  City. 

Robert  Williams  ChapiD,  LL.B.,  New  London,  Conn. 

Mills  Building,  New  York  City. 

fCharles  Samuel  Churchill.  267  Franklin  St.,  New  Haven,  Codd. 

Assistant  Engineer,  Beading  &  Pottsville  R.  R.,  PotUyille,  Pa. 

Samuel  Fessendeu  Clarke,  Ph.D.,  WiUiamstown.  )(ass. 

Professor  of  Natural  History,  Wlliiams  College. 

Walter  Linsley  Cowles,  Youngstowo,  Ohio. 

Assistant  Engineer,  Morse  Bridge  Co.,  Youngstown,  Ohio. 

Augustus  James  Emery,  D.E.,  107  Jerolemon  at.,  Brooklyn,  X.  Y. 

Mechanical  Engineer,  155  Broadway,  New  York  City. 

Granger  Farwell,  3342  Forest  av.,  Chicago,  III 

J.  H.  Pearson  A  Co.,  Lumber  Merchants. 

Oswin  Hart  Doolittle  Fowler,  LL.B.,  Wallingford,  Coim. 

Cadmus  Zaccheus  Gordon,  LLB.,  Brookville,  Jefferson  Co.,  Pa. 

Leonard  Vassall  Greene,  Norwich,  Conn. 

Ralph  Augustus  Uarman,  631  Euclid  av.,  Cleveland.  Ohio. 

Assistant  Manager  of  the  Cleveland  City  Forge  and  Iron  Co. 

Walter  Tillman  Hart,  New  Britain,  Conn. 

George  Stewart  Hegeman.  LL.B.,  Ill  W.  34th  St.,  New  York  City. 

Merchant,  1321  Broadway,  New  York  City. 

t Charles  Beits  Hillhouso,  409  Produce  Exchange  Building,  New  Yoik  City. 

Grain  Merchant. 

Robert  Samuel  Hulbert,  West  Winsted,  Conn. 

Manufacturer. 

Thomas  Mastin  Jacks,  Jr.,  Helena,  Art. 

Merchant  and  Planter. 

Frederick  Beckwith  Jillson,  Whitehall,  N.  Y. 

N.  Y .  &  Lake  Champlain  Transportation  Co. 

Edward  Charles  Le  Bourgeois,  Convent  P.  0.,  St.  James  Parish.  U. 

Planter. 
*Georgo  Webb  Mason,  •1881. 

William  James  Perry  Moore,  H.  R.  Worthington,  Box  2227,  New  York  City. 

114  Qncen  Victoria  St.,  London  E.  C,  England. 

Frank  Turner  Morehead,  Box  2227,  New  York  (Sty. 

Iron  Manufacturer,  Pittsburg.  Pa. 

♦George  Henry  Potts,  «188l. 

Edward  Townsend  Reed.  LL.B.,  164  State  8t,  Albany,  N.  Y. 

Charles  Theodore  Richmond,  Springfield,  Mmi. 

U.  S.  Deputy  Collector  of  Internal  Revenue,  North  Adama,  Mms, 

Edward  Kilbourn  Roberts,  M.D.,  244  Grand  ds  New  Haven. 
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Edward  Hubbard  Russell,  Park  City,  Utah;  C.  A.  Stetefeli,  63  B'way,  N.  Y.  City. 
Secretary  and  Superintendent  of  the  ^nlUonyllle  Smelting  Co.,  Balllonvllle,  Lincoln 
Co.,  Nevada. 

Edward  Herndon  Smith,  Urbana,  Champaign  Co.,  111. 

J.  H.  Pearson  &  Co.,  Lomber  Merchants,  Chicago,  111. 

WDliam  AnniD  Vliet  Cleveland.  Ohio. 

VUet,  Nntt  A  Co.,  Petroleum  Refiners. 

Ebin  Jennings  Ward,  C.E.,  Chicago,  111. 

Edmund  Beecher  Wilson,  Ph.D.,  Bryn  Mawr,  Pa. 

Professor  of  Biology,  Bryn  Mawr  College. 

Francis  Dana  Wiuslow,  LL.B.,  Hotel  Shelburn,  5th  av.,  New  York  City, 

Broker,  N.  Y.  Stock  Exchange. 
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fHarry  Washington  Ashor,  LL.B., 
Drlscoll  &  Aflher. 


157  Church  si.  New  Haven,  Conn. 
New  Haven,  Conn. 
Syracuse,  N.  Y. 


William  Montgomery  Atwater, 

O.  H.  Gardner  A  Co.,  S.  William  St.,  New  York  City. 

Nathaniel  Terry  Bacon, 

Civil  Engineer,  Sol  way  Process  Co. 

Samuel  Eben  Barney,  Jr.,  C.K.,  Box  32,  New  Haven.  Conn. 

Instmctor  In  Civil  Engineering,  Sheffield  Scientific  School  of  Yale  College. 

George  Frederick  Hunter  Banlett,  M.D.,  523  Delaware  av.,  Buffalo,  N.  Y. 

Real  Ei^tate.  > 

Joseph  Bidleman  Bissell,  M.D.,  47  W.  28th  St.,  New  York  City. 

Charity  Hospital,  New  York  City. 

Malcolm  Booth,  Cheshire.  Conn. 

Inaiructor  in  MHthetnatlcs,  Episcopal  Academy  of  Connecticut. 

William  James  Comstock, 
Munich,  Bavaria. 

Albert  William  Condon, 

Broker.  48  Broad  St..  New  York  City. 

John  Howard  Cromwell, 

Mechanical  Engineer. 

George  Clarence  Kgan, 

Commlsidon  Merchant,  San  Diego,  Cal. 

Emerson  Young  Foote,  LL.B., 

Norman  Norton  Fowler,  LL.B., 
Hampden  Paper  Co. 

John  Currier  Gallagher,  LL.B., 
Attorney  at  Law. 

William  Wesley  Gibson, 

Second  Lieutenant  U.  S.  A.  and  Instructor  at  West  Point  Military  Academy. 

Frank  Hanson  Harrison,  M.D.,  331  W.  59th  st..  New  York  City. 

Francis  Hillhouse,  42  W.  24th  St.,  New  York  City. 

Hlllhouse  &  Day.  411  N.  Y.  Produce  Exchange. 

Charles  Do  Villiers  Hoard,  94  Washington  at..  Cl\vc«%<i^\VV 

Handy  A  Co.,  Examlnen  of  Land  Titles. 


Toledo,  Ohio. 

104  Lefferts  place,  Brooklyn,  N.  Y. 

Cranford,  N.  J. 

W.  M.  Egan,  Chicago,  lU 

113  Park  st.  New  Haven,  Conn 

Holyoke,  Mass 

69  Church  St.,  Now  Haven,  Conn. 

West  Point,  N.  Y. 
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Charles  Perry  Hull,  108  W.  Bay  St.,  Jacksonvflle,  Fli. 

Land  Department  Florida  R.  R.  and  Naylgatlon  Co. 

Edward  Hopkins  Jenkins,  A.B.,  Ph.D., '  New  Haven,  Coim. 

vice-Director  and  Chemiat  ot  the  Connecticut  Agrlcnltural  Fzperlnient  Station. 

•John  Jewott,  ♦1883. 

Alfred  Dennis  Lewis,  Bridgeport,  Conn. 

BprlnK  Perch  Co. 

George  Walker  Meeker,  95  Dearborn  St.,  Chicago,  HI. 

Coal  Merchant,  Meeker,  Hedstromft  Co. 

Kakichi  Mitsukuri,  Ph.D.,  Tokio,  Japan. 

Profeasor  In  the  Unlveralty  of  Toklo. 

James  Boyd  Neal,  A.B.,  M.D.,  Bloomsburg,  Pa. 

Medlc«l  Miatiionary,  Presbyterian  Board  for  Mlaalons.  Chee  Foo,  China. 

Edward  Delevan  Nelson,  47  W.  25th  St.,  New  York  City. 

Motive  Power  Department.  Penna.  K.  R.,  Altoona,  Pa. 

"Walter  Nordhoff,  Alpine,  Bergen  Co.,  X.  J. 

Reporter.  N.  Y.  Herald  Office. 

Frederick  Wallace  Paramore,  1626  Lucas  Place,  St.  Louis,  Mo. 

Secretary  and  Treaanrer  of  the  8.  W.  Lumher  A8e»oclatlon. 

Robert  Wilson  Patrick,  LL.B.,  Box  437,  Omaha,  Neb. 

Lindsay  A  Patrick. 

Harold  Roorbach,  LL.B.,  Box  3410,  New  York  City. 

Publisher.  9  Murray  at.,  New  York  City. 

George  Augustus  Saunders,  ^  Avon,  Hartford  Co ,  ConD, 

Secretary  of  the  Climax  Safety  Pnae  Co. 

William  Seih  Silsby,  3  Terrace  Row,  Seneca  Falls,  N.  Y. 

Secretary  of  the  Slleby  Manufacturing  Co. 

Rufus  Henry  Skeel.  Newburgh,  N.  Y. 

Murray  &  Allen,  Providence,  R.  I. 

Herbert  Eugene  Smith,  M.D.,  N"ew  Haven,  Conn. 

Profosaor  of  Chemistry  and  Dean  of  the  Tale  Medical  School. 

Thaddeus  Henry  Speucer,  Holyoke,  Mas*. 

MauRKer  of  the  Wanregftn  Paper  Co. 

Isaiah  Kidder  Stetson,  116  Exchange  St.,  Bangor,  Me. 

Ship  Builder  and  Wholesale  Ice  Dealer. 

Daniel  Eddy  Stone,  514  Euclid  ave.,  Cleveland,  Ohio. 

United  BraPB  Co. 

♦Arthur  Stoddard  Van  Voorhis,  LL.B.,  *i884. 

John  Thomas  Waring,  81  Green  st ,  New  York  City. 

WarluK  Manufacturing  Co.  * 

Walter  Watson,  C.E. 

Albert  Lowry  Webster,  West  New  Brighton.  Staten  Is.,  N.  Y. 

Charles  Sownrd  Wilcox,  Hamilton,  Ontario,  Canada. 

Secretary  of  the  Ontario  Rolling  Mill  Co. 

Walter  Smith  Williams,  '  Evaoston,  Dl. 

Kolch  &  WilliamB,  Lumber  Merchants,  Rlverdale,  III. 
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Daniel  Sidney  AppletOD,  3  University  Place,  New  York  City. 

PablUber. 

Charles  Rufus  Ayres,  Woodmont,  Ck)nn. 

Bridgeport  Brass  Co.,  Bridgeport,  Conn. 

Charles  Backus  Ball,  1426  Pierce  Place,  Washington,  D.  C. 

Civil  Engineer. 

Roger  Clark  Ballard  Thruston,  Ballard  and  Ballard  Co.,  Lexington,  Ky. 

Assiatant  Sute  Oeologist,  Kentucky  Geological  Snrvey. 

Thomas  Marcus  Blakeslee,  Ph.D.  

Henry  Banning  Bradford,  1301  Delaware  ave.,  Wilmington,  Del. 

Civil  Engineer,  B.  A  O.  ii.  R,  Chester,  Pa. 

Harry  Osborne  Carrington,  1167  Chapel  St.,  New  Haven,  Conn. 

Assistant  In  City  Engineer's  Office. 

Joseph  Arthur  Chanute,  Box  750,  Leadville,  Col. 

Assayer  and  Chemist. 

George  Hunting^n  Clark,  Boonton.  Morris  Co.,  N.  J. 

Civil  Engineer,  Morris  A  Essex  Division  of  D.,  L.  &  W.  R.  R.,  Hoboken,  N.  J. 

Arthur  Baylies  Coffin,  M.D.,  Bdgarton,  Mass. 

Mt.  Sinai  Hospital,  New  York  City. 

Edward  Allen  Colby,  107  Orange  St.,  Newark,  N.  J. 

Saperintendent  Lamp  Department,  U.  S.  Electric  Lighting  Co.,  New  York. 

Frank  McAlpine  Collin,  Benton  Centre,  Yntes  Co..  N.  Y. 

Farmer. 

Charles  Mabie  Crouse,  Crouse  Building,  Syracuse,  N.  Y. 

Real  Estate. 

Charles  Thompson  Dodd,  76  Colony  St.,  Meriden,  Conn. 

Arthur  Dodge,  28  Crown  St.,  Meriden,  Conn. 

Merldcn  Britannia  Co 

Thomas  Edward  Doolittle,  Atkinson,  Holt  Co.,  Neb. 

stock  Raising. 

Jacob  Edward  Emery,  LL.B.,       Room  16  Exchange  Building,  New  Haven,  Conn. 

George  Edward  Goodspeed,  Box  1720,  Boston,  Mass. 

Banker,  Boston  Safe  Deposit  A  Trust  Co.,  87  Milk  st. 

John  Warren  Hardenbergh,  286  Barrow  st,  Jersey  City,  N.  J. 

Hudson  Couuty  National  Bank. 

Louis  Maynard  Higginson,  Eden,  Concho  Co.,  Texas. 

Francis  &  HlKRinson. 

Walter  Hitchcock,  M.D.,  Norwalk,  Conn. 

Theodore  Lanahan  Hooper,  2d  and  Frederick  sts.,  Baltimore,  Md. 

Manul'acturer  of  Cotton  Dnck,  Rope,  Twine,  etc. 

Colin  Macrae  IngorsoU.  Jr.,  85  Trumbull  St.,  New  Haven,  Conn. 

Civil  EDRtneer.  N.  Y.,  N.  H.  &  H.  R.  R. 

Martin  Edward  Jensen,  Norwich,  Conn. 

Instructor  in  Natural  Science,  Norwich  Free  Academy. 

David  Brown  Lewis,  Box  790,  Yonkers,  N.  Y. 

Assistant  Engineer,  New  Croton  Aqueduct. 

Ernest  Theophilus  Liefeld,  36  Orchard  St.,  New  Haven^  Conn. 

Teacher. 


88 


SHEFFIELD   SCIENTIFIC  SCHOOL. 


Chicago,  HI 
Pittsburgh,  Pl 


WUley  Solon  McCrea, 

Grain  and  ProvlsionB,  41  New  Board  of  Trade. 

John  Moorhead,  Jr., 

Moorhead  Bros.  &  Co.,  Iron  and  Steel  MaQalactarers. 

Carl  Eugene  Munger,  M.D.,  Waterbury,  Coiul 

Edward  Butler  Needham,  Richmond,  Wayne  Co.,  Ini 

Mnnnfactnrer. 

George  Benjamin  Phelps,  Jr.,  M.D.,  Watertown,  N.  Y. 

House  Snrgeon,  New  York  Hospital,  New  York  Citjr. 

Dwight  Porter,  Boston,  Mass. 

Instmctor  in  Drawing,  Massachusetts  Institute  of  Technology. 

Edward  Freeman  Porter,  LL.B.,  Melville,  Dakota. 

Real  Estate. 

Edward  Vilette  Raynolds,  M.L.,  D.C.L.,  66  Montauk  Block,  Chic-go,  UL 

Edward  McNeil  Rogers,  Central  City.  Col. 

Mining  Saperintendent. 

George  Bliss  Rogers,  53  Norfolk  St.,  Cambridge,  }Um. 

Real  ERtate. 

f  Edward  Rupert  Sargent,  51  Elm  st..  New  Haven,  Good. 

Sargent  &  Co..  Manofactnrers  of  Hardware. 

William  Bartlett  Schofleld,  301  Montgomery  st ,  San  Francisco,  CaL 

Nevada  Bank. 

Henry  Starkweather,  Hartford,  Conn. 

Draughtsman,  Ballon  Manafactnring  Co. 

Adrian  Rowe  Wadsworth.  Farming^n.  Conn. 

Farmer. 

William  Candee  Warren,  222  North  st.,  BuflEalo,  N.  T. 

Bnffiilo  Commercial  Advertiser. 

Adolph  Frederic  Wehner,  New  Haven,  Conn. 

Smith  &  Sayre  Manafactnring  Co.,  245  Broadway,  New  York  City. 

George  Goodwin  Williams,  Glastonbury,  Coon. 

Mannfactaring  Chemist,  J.  B.  Williams  &  Co. 


z88i. 

Charles  Francis  Adams,  Jessups,  Md. 

Cashier  of  the  First  National  Bank,  Colfax,  Washington  Territory. 

Ethan  Allen  Andrews,  Tanytown,  N.  Y. 

Johns  Hopkins  University,  Baltimore,  Md. 

Edward  Bailey,  Jr.,  31  S.  Front  St.,  HarriBboigh,  Pa. 

Chas.  L.  Bailey  &  Co.,  Chesapeake  Nail  Works. 

fFrank  Lewis  Bigelow,  New  Haven,  Conn. 

Secretary  of  the  Bigelow  Co. 

George  Frederick  Bosworth,  Milford,  Coon. 

Architect,  847  Chapel  St.,  New  Haven,  Conn. 

Lester  Paige  Breckenridge,  Wesifield,  ICaas. 

Charles  Sheldon  Buruham,  72  Mansfield  St.,  New  Hftven,  OooB. 

Howard  Field  ChappeW,  ^^^a  lAke  ave.,  OikegOi  DL 

Charles  Manville  Downa,  lAJi.,  ^  ^ wi^\fcT^^A^^«^  ^wmRKKtea. 


GRADUATES. 


89 


John  Blade  Ely,  M.D.,  331  Fourth  ave.,  New  York  City. 

George  Sherman  Folsom,  San  Francisco,  Cal. 

Cashier  of  the  Union  Iron  Works. 

Seymour  Francis  Frasick,  48  Prospect  si.,  Hartford,  Conn. 

Colt's  Patent  Fire  Arms  Manofactorlng  Co. 

Albert  Moses  Gerstle,  Youngstowo,  Ohio. 

Henry  Holbrook  Gladdiug,  New  Haven,  Conn. 

Assistant  City  £nglneer,  City  Hall. 

William  Loomis  Griswold,  M.D.,  Bankaville,  Fairfield  Co.,  Conn. 

Frederick  Jonathan  Hiller,  Cohoes,  N.  Y. 

American  Hosiery  Mills. 

Samuel  HiggiDS,  Susquehanna,  Pa. 

General  Foreman,  Snsqnehauna  Shops. 

Blain  Jamison,  248  Baronne  St.,  New  Orleans,  La. 

Cotton  Mannfacttirer,  51  Carondelet  St.,  New  Orleans. 

Owyang  Keng,  95  Clinton  Place,  New  York  City. 

Chinese  Consulate. 

Benjamin  Franklin  Koons,  B.A.,  Sulphur  Springs,  Ohio. 

Professor  of  Natnral  History  and   Principal  of    the  Storrs  Afrricultnral  School, 
Mansflvld,  Conn. 

Edmund  Parker  Lord,  Renova,  Clinton  Co.,  Pa. 

Power  Department,  Penna  B.  R.  Co.,  Altoona,  Pa. 

Richard  Becker  Lyon,  395  Crown  St.,  New  Haven,  Conn. 

Teacher. 

Silas  Metzger,  23  Grove  st.,  New  flaven,  Conn. 

Secretary  of  the  Metzger  Bubber  Co. 

Edwin  Kirtlaud  Morse,  Youngstown,  Ohio. 

Chief  Engineer  of  the  Morse  Bridge  Co. 

Marcus  Daty  Munn,  LL.B.,  31  Washington  ave.,  Minneapolis,  Minn. 

Marvin  Olcott,  Corning,  N.  Y. 

C.  R.  Maltby  &  Kros. 

Francis  Stuyvesant  Peabody,  107  Dearborn  St.,  Chicago,  111. 

Oliver  Phelps,  Canandaigua,  N.  Y. 

Addison  Alexander  Rightor,  Yantic,  Conn. 

Mechanical  Engineer,  Yantic  Woolen  Mills. 

George  Lewis  Sargent,  LL.B.,  New  Haven,  Conn. 

Sargent  &  Co.,  Mannfacturers  of  Hardware. 

Louis  Jacob  Schiller,  7  Sargent's  Wharf,  Boston,  Mass. 

Chemist,  Bay  State  Sngar  Refinery. 


Bernard  Joseph  Shanley,  LL.6., 

Frank  Augustus  Smith, 

John  Hajrward  Trumbull,  M.D., 

Richard  Lindsay  Trumbull,  LL.B., 

Howard  Van  Rensselaer,  M.D., 

46  E.  26th  St.,  New  York  City. 

Frank  Charles  Warner, 
civil  Engineer. 

Robert  William  Watson, 

Civil  Engineer,  C.  C.  C.  ft  I.  B.  B.,  AahU\>\i\«^OYiVo. 


211  Franklin  St.,  New  Haven,  Conn. 

31  Lyon  St.,  New  Haven,  Conn. 

Talcahuano,  Chili. 

Talcahuano,  Chili. 

98  Columbia  St.,  Albany,  N.  Y. 

West  Suffleld,  Conn 
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Morristown,  N.  J. 
West  Winsted,  Coiul 


William  Meeker  Wood, 

Division  EDgineer,  G.  C.  C.  ft  I.  R.  R.,  Cleveland,  Ohio. 

Arthur  Bumham  Woodford, 

Professor  of  Economic  Science,  Indiana  University. 

Clark  Wright,  M.D.,  .       19  W.  36th  st.,  New  York  City. 

Willis  BentOD  Wright,  Duncan  Building,  Pine  st,  New  York  Ciiy. 

Jeme  Tien  Yow,  Foochow,  China. 

H.  J.  M.  S.  '*  Young  Woo,'*  Pagoda  Anchorage. 


Horace  Ellsworth  Andrews, 
Alfred  Warner  Armstrong, 


1882. 

Euclid  and  Sterling  aves.,  Cleveland,  Ohio. 
879  Euclid  ave..  Cleveland,  Ohio. 

Wallingford,  Vt. 


Charles  Noyes  Batcheller, 

Batcbeller  A  Sons,  Manufactaring  of  Agrlcaltnral  Implements. 

Henry  Jonathan  Biddle,  1623  Walnut  st,  Philadelphia,  Pa. 

Francis  Hayes  Blake,  Care  Prof.  VV.  P.  Blake,  New  Haven,  Conn. 

Metallarglst  and  Foreman  of  Quartz  Mill,  Pinal,  Arizona. 


Nathan  Gross  Bozeman,  M.D., 

Frederick  Casper, 

Meridcn  Silver  Plate  Co. 

William  Anson  Chamberlin, 

William  Henry  Crocker, 

Banker,  Crocker,  Wool  worth  &  Co. 

James  John  Drummond, 
Civil  Engineer. 

f  Richard  Lawrence  Event, 

Herbert  Waldron  Faulkner,  D.E., 

William  Alanson  Hall, 

Alfred  Edwards  Hooker,  A.B.,  M.D., 

Alexander  Bryan  Johnson,  M.D., 

College  of  Physicians  and  Surgeons,  New  York. 

Frederick  William  LaForge, 

Samuel  Waldron  Lambert,  A.B.,  M.D., 

Frank  Judson  Lambert, 
Thos.  Ailing  &  Co. 

Norman  Smith  Latham,  C.E., 

Assistant  Engineer,  South  Penna.  R.  R. 


296  6th  ave.,  New  York  City. 
Meriden,  Conn. 

145  College  st..  New  Haven.  Conn. 
322  Pine  st.,  San  Francisco,  Cal. 

Winfield,  DuPage  Co.,  HI 

South  Framingham,  Mass. 

Stamford,  Conn. 

Greenville,  Montcalm  Co.,  Mich. 

162  Prospect  st,  New  Haven,  Conn. 

29  W.  17th  St.,  New  York  City. 


Waterbury,  Coon. 
2  E.  37th  st,  New  York  City. 
12  Eld  at,  New  Haven,  Conn. 

North  Manchester,  Conn. 

Box  65,  Holyoke,  Maas. 


Cassius  Samuel  Lyman, 

Principal  of  Thompsonville  High  School,  Thompsonville,  Conn. 

Sheldon  Elton  Minor,  Thomaston,  Codd. 

civil  Engineer. 

Edward  E.  Paramore, 

Louis  Valentine  Pirsson, 

Instructor  in  Analytical  Chemistry,  Sheffield  Scientific  School  of  Tale  Coltege. 

Harry  Smith  Pope,  ^^"^  ^xssswiax.  w^..,  ^^t««^  dty ^  N.  X 

ThoB.  J.  Pope  &  Bto%„  "S^^  ^ot)t  CAVS . 


1626  Lucas  Place.  St  Loaia,  Mo. 
New  Haven,  OomL 


Rn])i-rl  P.|•o^\■ninL'■  K"<>(1.  .Incksonvilh.',  Fl;». 

.Miiiiaj,'!-!-  T''l<-iitii>iu-  F.X'liaiikM'. 

Charles  Edward  Stockder,  West  Meriden,  Conn. 

Chas.  Parker  A  Co. 

Frederic  Moore  Strong,  •  420  N.  State  St.,  Chicago,  111. 

Armoar  &  Co.,  199  Wastaiiigton  Bt.,  Chicago,  III. 

Henry  Taber,  22  E.  67th  St.,  New  York. 

Johns  Hopkins  University.  Baltimore,  Md. 

Arthur  Graham  Thompson,  Milford,  Conn. 

H.  G.  Thompson  A  Sons,  51  Leonard  St.,  New  York  City. 

Edwin  Thome,  8  E.  55th  St.,  New  York  City. 

Thomas  Pearsall  Thome,  Thomdale,  Millbrook,  Dutchess  Co.,  N.  Y. 

Walter  Joy  Vought,  M.D.,  29  W.  17th  st.,  New  York  City. 

48  Llnwood  ave.,  BoflUo,  N.  Y. 

Edward  Loder  Whittemore,  Bridgeport,  Conn. 

Bridgeport  Malleable  Iron  Co. 

Alfred  Buckingham  Willcox,  512  Washington  St.,  Chicago,  111. 

Draughtsman,  Link  Belt  Machinery  Co. 

Chauncey  Pratt  Williams,  Jr.,  284  State  st,  Albany,  N.  Y. 

National  Exchange  Bank,  Albany,  N.  Y. 

Samuel  Lawrence  Williams,  400  Ontario  St.,  Chicago,  III 

Real  EsUte,  Portland  Block. 


1883. 

Paul  Whitin  Abbott,  Whitinsville,  Mass. 

Wm.  Steames  &  Co.,  60  Chatham  St.,  Boston,  Mass. 

John  Alpheus  Allen,  Care  of  Prof.  0.  D.  Allen,  New  Haven,  Conn. 

Chemist. 

Benjamin  Safford  Barrows,  M.D.,  47  Clark  st.,  Hartford,  Conn. 

George  Andrew  Barrows,  LL.B.,  .       300  N.  10th  st,  Philadelphia,  Pa. 

John  Bartholomew,  C.R.,  Guilford,  Conn. 

Chief  Engineer,  Hadson  Bridge  Works,  Hudson.  N.  Y. 

Frederic  Robinson  Bartlett,  Freeport,  111. 

Manafactnrer  of  Hardware. 

Frederick  Elijah  Beach,  44  Lyon  st..  New  Haven,  Conn. 

Peck  Bros,  ft  Co. 

Frederick  Truman  Bradley,  406  State  st.  New  Haven,  Conn. 

K.  B.  Bradley  &  Co.,  Agricoltnral  and  Wooden  Ware. 

Charles  Sumner  Brown,  East  Hampton,  Conn. 

Halle  Gold  Mining  Co..  South  Carolina. 

Charles  Milo  Carpenter,  29  S.  10th  st,  Minneapolis,  Minn. 

Minnesota  Transfer  Packing  Co. 

Horace  Raymond  Carpenter,  Afton,  N.  Y. 

stock  Raising,  Fullerton,  Nance  Co.,  Neb. 

Samuel  Myron  Chase,  654  Chapel  st.  New  Haven,  Conn. 

Harry  Nelson  Covell,  7  Prospect  st,  Stamford,  Conn. 

Mechanical  Engineer  in  Tale  A  Towne  Mauufacturing  Co. 

WajTie  Darlington,  ^^'^K^^sju^^s^^'^^- 
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74  South  ave.,  Bridgeport,  Conn. 

1238  Euclid  ave.,  Cleveland.  0. 

sis  Howard  ave..  New  Haven.  Conn. 
125  E.  40th  St.,  New  York  City. 

Hol.voke,  Mass. 
West  Cornwall.  Conn. 

Youngstown,  Ohio. 

Shippensburg,  Cumberland  Co.,  Pa. 


Edward  Bradford  Dench,  M.D., 

116  Lexington  ave..  New  .York  Cltj. 

Henry  Kelsey  Devereux. 

ClYil  Engineer.  C.  C.  C.  A  I.  R.  R. 

f  Robert  Ogden  DuBois,  M.D., 

Edward  Peers  Eastwick,  Jr., 
Sagar  Refining. 

Horatio  Southworth  Frazer, 

Charles  Lock  wood  Gold, 
Farming. 

Charles  Stewart  Hall, 

civil  Engineer,  Morse  Bridge  Co. 

€r€OTge  Vance  Harper, 

Civil  Engineer,  American  Construction  Co.,  Harrlsbnrg,  Pa. 

William  Harper,  New  Bloomfleld,  Perry  Co.,  Pa. 

U.  S.  Bnreaa  of  Labor.  Washington.  D.  C. 

Allen  Hubbard,  Providence.  R.  L 

Mill  Engineer,  Riverside  and  Oswego  Mills. 

John  Elmer  Lockwood,  Newburgh,  N.  Y. 

Teacher. 

William  Ellison  Lockwood,  M.D.,  New  Haven,  Conn. 

A88ii>tant  In  Chemlt»try,  Yale  Medical  School. 

James  Lyman,  Middlefield,  Conn. 

Edison  Electric  Lighting  Co.,  New  York. 

John  Edmund  Newell,  348  Ontario  St.,  Chicago,  IlL 

Superintendent  Bessemer  Department  North  Chicago  Rolling  Mill  Co. 

Henry  Curtis  Xutt.  Jr.,  87  Milk  st,  Boston,  Mass. 

Assistant  Engineer,  B.  &  M.  R.  R.,  Lincoln,  Neb. 

Greorge  Sliipman  Payson,  454  Dearborn  ave  ,  Chicago,  HI. 

Edward  Wells  Penfleld, 

North  Chicago  RolUng  Mill  Co. 

David  Murdoch  Pratt, 

Banker,  Second  National  Bank.  Elmlra,  N.  Y. 

William  Sherman  Randall,  M.D.. 

no  Lexington  ave.,  New  York  City. 

Albert  William  Robert, 

Charles  Lansing  Sayre, 
Hardware. 

Charles  Locke  Scudder,  A.B., 

Horace  Lee  Simpson,  M.D., 

116  Lexington  ave.,  New  York  City. 

Ebenezer  Hubbard  Skinner, 

Manager  Escambia  Baw  Mill. 

Joseph  Allen  Skinner, 

silk  Manufacturer. 

Edward  Irving  Stone, 

John  Edwards  Stryker,  LL.B., 

14  E.  53d  Bl.,  15ew  Xotfe  C\Xy . 

Cbuan  Lok  Wing. 


2456  Prairie  ave.,  Chicago,  III. 

413  I^ake  St.,  Elmira,  N.  T. 

Box  7  31,'  Birmingham,  Conn. 

97  Water  st,  New  York  City. 
142  Park  ave..  Utica,  X.  Y. 

Great  Barrington,  Mass. 
PensacoUu  Fla. 

Escambia,  FU. 

Holjoke,  Mast. 

Betblebem,  Coon. 
Rt.  Paul,  Minn. 
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f  Alexander  Wurts, 

Robert  Hawthorne  Wylie,  M.D., 


New  Haven,  Conn. 
40  W.  40th  St.,  New  York  City. 


31  W.  47th  8t,  New  York  City. 
906  Penn  St.,  Kansas  City,  Mo. 


1884. 

Gustavo  Alfonso, 

Sugar  Merchant. 

fklward  Harvey  Allcutt, 

Planklngton  &  Armour. 

Lawrence  Vincent  Ben^t,  1717  1  st,  Washington,  D.  C. 

Engineer  with  HotchklHS  &  Cle,  Manafactnrers  ol  Ordnance  and  Amroonition,  27  Rue 
Royale,  Paris,  France. 

Edward  Blake,  361  Temple  St.,  New  Haven,  Conn. 

Chauncey  Rea  Burr,  633  Congress  St.,  Portland,  Me. 

Albert  Park  Campbell,  28  York  sq..  New  Haven,  Conn. 

Draughtsman,  Silsby  Manufacturing  Co.,  Seneca  Falls.  N.  Y. 

f Herbert  DeWitt  Carrington,  1169  Chapel  st.  New  Haven,  Conn. 

William  Brainard  Coit,  New  London,  Conn. 

Clifford  Laurence  Colton,  Collinsville,  Conn, 

civil  Engineer. 

Louis  Edward  Cooper,  Ansonia,  Conn. 

George  Wyckoff  Cummins,  Vienna,  N.  J. 

Percival  Farquhar,  36  E.  23d  St.,  New  York  City. 

A.  B.  Farquhar  &  Co.,  Manufacturers  of  Agricultural  Implements. 

Arthur  Bixby  Ferguson,  Care  Rev.  G.  P.  Torrence,  Bethel,  Conn. 

Davenport  Galbraith,  Erie,  Pa. 

Morgan  Augustus  Guinnip,  404  Seventh  st,  Washinjrton,  D.  C. 

Gulnnlp  &  Co. 

Calvin  Linsley  Harrison,  152  Wooster  St.,  New  Haven,  Conn. 

John  Bell  Hatcher,  Cooper,  Greene  Co.,  Iowa. 

U.  S.  Geological  Survey,  Long  Island,  Phillips  Co.,  Kansas. 

Samuel  Brown  Hawley,  N.  Broadway,  Yonkers,  N.  Y. 

Edwin  Musser  Herr,  448  Champa  st,  Denver,  Col. 

Draughtsman,  C.  M.  &  St.  P.  R.  R. 

Louis  E.  Hooper,  Ansonia,  Conn. 

James  Henry  Jennings,  ShefiBeld,  Mass. 

Assistant  Topographer,  U.  S.  Geological  Survey. 


Henry  Clay  Johnson, 

Thomas  Crosnley  Johnson, 

Edson  Keith, 

Duane  Judson  Kelsey, 

74  Lafayette  St.,  Mew  Haven,  Conn. 

Albert  Lucas, 

Luther  James  Martin, 

George  Edgar  Moulthrop, 

William  Wallace  NicholBj 


Rome,  Ga. 

80  Lafayette  St.,  New  Haven,  Conn. 

1906  Prairie  ave.,  Chicago,  111. 

Killingworth,  Conn. 

141  N.  4th  St..  Philadelphia,  Pa. 

361  Elm  st,  New  Haven,  Conn. 

253  N.  Front  st,  New  Haven^  Conn. 
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291  Noitb  Bt,  6ufblo,H.Y. 

Box  487,  LeadTflle,  Col 

Towanda,  Pa. 


Albert  Anderson  Noye, 

John  F.  Noye  Manuf actarlng  Co. 

Herbert  Lincoln  Noyes, 

Fair  Hopes  Mining  Co. 

Joseph  Powell, 

Civil  Engineer. 

Joseph  Warren  Rogers,  Scarborough  on  the  Hudson,  N.  T. 

Contracting  Engineer,  Edison  Electric  Lighting  Co.,  Box  98,  Harrlsburg,  Pa. 

Walter  Allen  Sadd,  Cheyenne,  Wyoming  Terr. 

AsHlstant  Engineer,  Union  Pacific  R.  R. 

William  Godfrey  Sage,  5  E.  40th  St.,  Chicago,  HL 

Pennsylvania  R.  R.  Workshops,  Altoona,  Pa. 

Russell  Sargent,  51  Elm  St.,  New  Haven,  Conn. 

Clarence  Wellington  Sheldon,  123  Montague  St.,  Brooklyn,  N.  T. 

William  Tutlle  Shepard,  Bristol,  Conn. 

Assistant  Engineer.  City  Engineer's  Office,  New  Haven,  Conn. 

John  Prentice  Terry,  Remsen  St.,  Brooklyn,  X.  Y. 

Chester  Thome,  Millbrook,  Dutchess  Co.,  N.  Y. 

Assistant  Engineer,  Missouri  Pacific  R.  R.,  906  Penn  st.,  Kansas  City,  Mo. 

James  Henry  Warner,  Portsmouth,  0. 

Elmore  Abram  Willets,  Behnont,  Alleghany  Co.,  N.  Y. 

on  Producer. 

Andrew  Lincoln  Winton,  New  Haven,  Conn. 

Assistant  Chemist.  Connecticut  Agricnltnral  Experiment  Station. 

Franklin  Kldred  Worcester,  A.B.,  76  High  st,  New  Haven,  Conn, 

47  Grand  Central  Depot,  New  York  City. 
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